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LETTER OF TRAXSMITTAL.

To His Excellency Gov. Henry M. Hoyt, Chairman of the

Board of Commissioners of the Second Geoloyical Sur-

rey of Pennsylmnia :

Sir : I have the honor to transmit for your consideration

a carefully elaborated report on the geology of the rocks of

the Lower Delaware and Schuylkill rivers, by Mr. Charles

E. Hall
;
inviting yonr attention to the following iiarticulars :

1. The text of the report has been condensed and system-

atized as much as possible.

Readers unacquainted with the subject will get from it no

idea of the amount of time and labor spent upon the inves-

tigation. Mr. Hall has not only studied ever}’ individual

exposure at least once, and the more important ones reiieat-

edly, but has obtained from them several thousand hand-

specimens, now in the Museum Collection of the Survey
so numbered and labeled as to be at any future time ana-

lyzed, studied by the microscope, compared in suites with

one another, and each one compared with the mother rock

of its locality.

Part of this work has been already accomplished.

Dr. Genth’s analyses, both chemical and microscopic, of

the more imj)ortant varieties, presenting tjqies of rocks char-

acteristic of the belts which cross the district, make up the

second part of this report
;
but the sjiecial lithological in-

vestigations of these and other rocks of the State, by Dr.

Genth are reserved for publication in his own Mineralogical

Report.

*The catalogue of these specimens has been printed in Report OO, 1880 ; and
this will explain the use of the lettering OO throughout the latter half of the

book.

( V C^. )
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An Index to sx)eciinens thns described and analyzed will

be found at the end of the Volume.
An Index of their localities will be found included in the

general Index to the names of j^ersons and jDlaces mentioned

in the report.

No geological Index is given with this volume, because

the different formations are defined, each under the head of

its name, in the general description, and also in the descrip-

tion of each township.

2. Illustrations .—A few cross-sections (Figs. 10 to 24)

are inserted in the text (pp. 32 to 45) to explain the excep-

tionally difficult structure along the lines of contact of the

Limestone, Sandstone, Gneiss, and Slate formations, stretch-

ing from Trenton on the Delaware river at the east end of

the district, to Chestnut Hill, Spring Mill and Conshohocken
on the Schuylkill at the west.

A sheet of cross-sections, colored geologically, accompa-

nies the report. These sections are arranged in a geographi-

cal series over one another
;
so that the reader, imagining

himself in the air west of the Schuylkill, and looking east

towards Trenton, sees the geological changes which take

place from section to section in tliat direction.

Such a representation is better than any verbal descrip-

tion. Such a description, however, has been attenpoted by
Mr. Hall in the Introduction to his local or township report

;

but it will require careful reading, with constant reference

to this sheet of sections and to the maj).

A large colored geological Map of the district, in three

sheets, (which can be put together as a wall map,) accompa-

nies the report. It has been made Avith extraordinary care,

on a large scale (3520' : 1"), from the best maps extant
;
and,

Avhere defects were discovered by the geologist, special sur-

veys were made with the transit instrument. The Delaware

river sheet of the Coast Survey furnished the southeastern

basis. The very accurate Philadelphia City survey maps,

and the contoured map of the Park Commissioners, were

amply sufficient for the southern quarter of the district.

The Heading Railroad line along the Schuylkill originally

fixed the geography of that valley. The Pennsjdvania Rail-
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road line, eastward, was used as a base of reference for all

outcrops in the southern townships of Bucks county
;
and

new surveys were made along the Bound Brook railroad line

where imjiortant readjustments of its relation to cross roads,

and rock exposures were called for.

This Map is therefore not merely an illustration of the

Belaware-Schuylkill geology, bat a valuable original con-

tribution to geographical knowledge in southeastern Penn-

sylvania
;
and reflects credit on Mr. O. B. Harden Avho exe-

cuted it.

In consulting the Map, it must not be supposed that the

geology of the district is fully understood. Geologists will

have much to discover in years to come. A deep obscurity

still shrouds parts of its underground structure and consti-

tution, especially west of the Schuylkill. But so far as sur-

face indications can be obtained they have been carefully

collected, collated and illustrated in this rejtort.

The surface of the country is under high cultivation. The
Avater courses are shallow. Extensive areas are masked by
recent gravel and clay deposits. Rock exjAOSures, although

numerous, are small and isolated. Plications, faults and
even overturns are the rule rather than the exception

;
and

metamorphism is unHersal. Mineral beds are rare. Fos-

sils are absoluteh" AAmnting. Characteristic lithological fea-

tures are evident enough on a large scale
;
but Avhen looked

for on a small scale they fail the geologist at everj^ step of

his progress, along any belt of outcrop, and fade into each

other, 'or repeat themselves and alternate so rapidly and mo-

notonously, in the visible groups of strata exposed, that

special classification in vertical order becomes almost im-

possible.

The Map must therefore be of future rather than of pres-

ent A’alne, as it Avill enable geologists to locate Avith precis-

ion all neAv discoveries
;

in particular, enabling them to

correlate sections obtained by artesian AAmll-borings
;
and on

such borings the future systematic geology of the district

must chiefly depend.

3. The Series of Formations .—In coloring portions of

the Map all the difficulties Avhich have so long stood in the
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way of a correct classification of our Azoic rocks were dis-

played.

In coloring any Palaeozoic district of the State a geologist

is chiefly embarrassed to select judiciously a series of colors

for the outcrops of a continuous series of superposed for-

mations, the relative ages of which are well known
;
and

even when the underlying Azoic formations come into the

limits of such district map, all that is required is to select

some additional color, not included in the Palaeozoic or

Mesozoic series.

But in the case of the Map before ns very different diffi-

culties arise
;
for, here, we have a country of mica schists,

garnet schists, granitic, syenitic, hornblendic and micaceous

gneisses,—with included serpentine, steatite, talc schists

chrome iron beds, and disseminated gold,—all of them rocks

which it is still impossible to assign with the least confidence

to any age.

Mr. Hall has distinguished three snhdivisions of the rocks

exposed along the Schujdkill river from its month up to Con-

sholiocken ; 1. the Philade]j)hia group
;

2. the Manayunk
group, and the 3d. the Chestnut Hid group

;
a,nd supposes

them to underlie each other in that order
;
the Philadelphia

group being the lowest
;
the garnetifei'ous schists of Chest-

nut Hill, with its serpentines, the highest
;
and the latter

group synclinal in its structure.

Tliese groups occuj^y the surface along belts, across whicli

the Schuylkill river cuts, and over which the Delaware river

gravels, sands and clays spread broadly.

Each of the three groups is several miles wide on the

Schuylkill, and narrows, taperingly, eastward, to a point at

Trenton. But, while the Manayivnh and Ghestnut-hUl

groiqDS seem to actually taper eastward, the Philadelphia

group presents only the appearance of tapering, or narrow-

ing, eastward
;
that appearance being due merely to the fact

that the belt becomes more and more covered and concealed

by superficial river deposits, underneath which it no doubt

spreads.

None of these Schnylkid rocks are seen in New Jersey
;

because their ancient and eroded surface sinks beneath the
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Mesozoic red shales and sands, and the Cretaceous clays.

But the Schuylkill rocks rise again to the surface on Staten

and Manhatten Islands
;
and sjiread into southern New

York, and through Connecticut.

Mr. Hall’s survey of Delaware county has only advanced

far enough to show that the Schuylkill rocks extend to

Chester creek, and are there cut off (geographically) by a

country of older Laurentian gneiss, between Chester creek

and the Brandywine. What this means is still a subject of

investigation
;
but two facts are known :

a. Tlie Serpentine belt of Bryn Mawr, instead of running

on its normal southwest course through Delaware and Ches-

ter county towards Maryland, swings round southward in

a curve towards Chester on the Delaware
;
not in an un-

broken line, but in a series of projections, like the teeth on

a circular saw, some of which reach Chester creek.

h. The N. East strike of the rocks of the three groujis on

and east of the Schuylkill is suddenly (to aiipearance), in

Delaware county, replaced by a normal north and south

strike. This however may prove to be a deception
;

for

there are suggestions, at some of the exi:)osures, of a nor-

mal, nearly horizontal, north-west dipiDing, almost obliter-

ated })edding; which if accepted, would compel us to re-

gard the universally visible N. and S. strike lines as those of

cleavage.

This is enough said to display to practised geologists the

extraordinary difficulties encountered in studying the geol-

ogy of this part of the State. But the attention of readers

of Mr. Hall’s report should be earnestly invited to another

and still more striking series of observations :

—

Besides the three groups mentioned above, and the belt

of Laurentian gneiss which limits thein on the north and
west, there is a fourth group of mica (or hydro-mica)

schists, with gneissic beds, running along the north side of

the Laurentian gneiss belt, from the Schuylkill westward,

through Chester and Lancaster county.—This mica-schist

group forms the South Yallej^ Hill, overlooking the Down-
ingtown-Norristown limestone valley

;
the North Yalley

Hill, opposite, being made by Potsdam sandstone, No. 1.

—
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All tlie dips of the sandstone are southward under the lime-

stone; which is therefore No. II.—All the dips of the lime-

stone in the valley are southward under the mica-schists
;

which therefore (in the absence of any fault) ought to be

Utica, or Hudson River slate, No. Ill, completely clianged

in its lithological aspect and deprived of its fossil forms, by
inetamorphism.

This is the view adopted by Mr. Hall, and supported by
his explanation of the structure of the east end of the South

Valley Hill opposite Conshohocken on the Schuylkill.—If

this view be adopted, then a large part of southern Chester

and Lancaster counties must be considered Hudson, Hirer

territory; and then, also, the presence of Hudson River,

2')lant forms in the roofing slate quarries of the lower Sus-

quehanna river valley, at the Maryland line, (as shown in

Prof. Frazer’s Report C^) can be easily understood.—But,

on the other hand, a radical and in some respects a satis-

factory readjustment of our structural exjdanations in the

Columbia and York neighborhoods becomes inevitable.

No more need now be said of this, pending the progress

of the survey in Delaware county
;
except to indicate its

bearing upon the question of the age of the th.ree Schityl-

Icill ejrouijs.

Mr. Hall shows that the Chestnut Hill group (apparently

the uppermost) abuts northward against the Laurentian

gneiss in part of its course ;
against the Pottsville sand-

stone, in another iiart of its course
;
against the limestone,

in other places
;
and against the mica-schists in still other

places. Nowhere along the line can the true structural or

chronological relationship be discovered
;
neither can the

• certain existence of a line of faulting be proved, nor (if

X)roved) its relative quantity be even approximately esti-

mated.

All that Mr. Hall feels justified in asserting is that the

three groups of the Schuylkill, constituting a mass of sedi-

ments of immense thickness (certainly 10,000, and possibly

20,000 feet thick) cannot be placed between the Laurentian

gneiss and the Potsdam
;
nor between the Potsdam and the

Limestone
;

nor between the Limestone and the Mica-
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schists
;
consequently must be either a repetition of the

Mica-Schists on the South side of the Lanrentian gneiss

belt
;
or, a series of formations overlying (in age) the Mica-

Schists.—But if the Mica-schists be No. Ill {Iludson River),

then the Philadelphia, Manayiink, and Chestnut hill rocks,

must be Medina, Clinton, Helderburg, Hamilton, Chemung,

&c. &c.

Prof. John F. Frazer, of the First Geological Survey of

Pennsylvania in 1836, came to this conclusion
;
but with a

difference, viz : that, at rhat time the Canadian geology had

not been worked out, and the Laurentian gneiss formations

had no existence for geologists. Consequently Prof. Frazer

regarded the Laurentian gneiss of Delaware and Chester

counties as metamorphosed Oneida and Medina No. lY
;
a

view which is now untenable, as shown by Mr. Ilall's re-

port.—But with this most important exception, Mr. Hall’s

conclusions carry us back to the old hypothetical ground of

Frazer, James Hall, H. D. Rodgers and others, who, in op-

position to Dr. Emmons, regarded the rocks of Eastern

New York, and Western New England as metamoi-pliosed

Lower and Upper Silurian. Prof. Dana’s more recent ex-

plorations of the Vermont rocks, and of the Highland coun-

try on the east side of the Hudson river, have given a higher

probability to this view
;
and since Mr. Hall has person-

ally compared the Philadelihha rocks with those studied

by Prof. Dana, and can see no essential difference between

them, we can accept the Palaeozoic age of the Philadelphia

rocks with a moderately reserved confidence. To regard

an\" of them as of Devonian age certainly requires a stren-

uous effort of the imagination
;
but, for my own part, in-

asmuch as I became impressed thirt}" years ago Avith the

feeling that eastern Connecticut and middle Massachusetts

were occupied by metamorphosed No. YIII (Hamilton,

Portage, Chemung), and that the southern White Moun-
tains, around Mad river, Avere metamorphosed No. IX (Cats-

kill), I am prepared to accept evidence of the Devonian age

of the Philadelphia rocks, Avithout prejudice, AvlieneA^er it

shall be properly presented.

Tavo difficulties stand in our AAmy :—First, the numberless
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faults visible along the Schuylkill river between Fairmonnt
and Consholiocken. If we knew the quantity of downthrow
represented by each of these faults, we could measure the

total thickness of the three grouijs. In appearance these

faults are small
;
but some of them may be large.

If it were not for these faults, we could assert that from

the Kaoline outcrops at Gray’s ferry up to the soapstone

quarries above Manayunk the total pile of micaceous and
hornblendic schists and gneisses measured about 25,000 feet

;

representing in ancient times a mountain range as high as

the Alps
;
now eroded nearly to a level nowhere more than

400 feet above sea level.

But in the presence of innumerable faulty and many mi-

nute i^lications, such a measurement becomes extravagant

;

and it is possible that enough repetitions of the same beds

occur to diminish the total thickness (estimated from dip)

to 10,000 feet, or even less.

The other difficulty is of a different kind. The region of

Philadelijhia rocks is separated from the Paheozoic region

of middle Pennsylvania by an interval of 40 or 50 ndles
;

except where the Potsdam and Magnesian limestone (I and
II) come up through the Mesozoic at Newhope on the Dela-

Avare river. Consequently we cannot tell Avhat changes to

expect in the Devonian (nor in fact in the Silurian) deposits

over this interval. But inasmuch as there is an increase

in thickness southioard throughout the whole Palaeozoic

back-country area, wm might conclude that this increase

would be represented, as far south as Philadelphia, by a

vastly greater thickness of Devonian deposits even than in

Middle PennsAdvania. At the same time, such a supposi-

tion would be hazardous in the extreme.

At Pottsville the Laurentian gneiss must be at least

40,000 feet beneath the surface. At Consholiocken it comes

to the surface. East of Reading its eroded surfaces stand

1000 feet above sea level. In Delaware and Chester counties

it must have formed formerly high mountains. The con-

glomerates of Potsdam age described in this report, by Mr.

Hall, show that there Avas dry land in early Palaeozoic times.

The cutting off of the Schuylkill rocks at Chester creek looks
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like local deposition. All speculation is therefore fruitless

and we are left in almost total ignorance of the real state of

things.*

4. One of the most interesting features of the geology of

this district is its superficial covering of gravels, sands and

clays brought down by the Delaware and Schuylkill rivers

in earlier stages of their history. But a description of these

deposits is reserved for the report on Delaware countjL Mr.

Henry Carvill Lewis has been engaged for two years in their

study, and is now tracing the glacial moraine deposits across

Pennsylvania.

He has traced the great moraine of the ice sheet from where

it crosses the Delaware river, near Belvedere, below the

Water Gap, as a high ridge of till, in an approximately

straight line, north of west, to Beach Haven on the North

Branch Susquehanna river ; and thence to near Ralston on

Lycoming creek
;
passing diagonally over mountains and

valleys without swerving from its course.

Starting from Belvedere it curves up to the Fox Gap
;

passes through Saylorsburg and Broadheadsville
;
winds

round Pocono Knob
;
ascends the great escarpement to

the plateau
;
descends and crosses the gorge of the Lehigh

river at Hickory run, five miles below White Haven
;
thence

runs in a nearly straight line to Beach Haven on the Susque-

* Dr. T. Sterry Hunt’s Special Report (E) on the Trap Dykes and Azoic

Rooksof Southeastern Pennsylvania, Part I, Historical Introduction, was pub-

lislied by the Board in 1878. The second part of the report has not j-et been

transmitted by the author.

Dr. Hunt learnedly exposes the diversity of views respecting the Azoic rocks

of the Atlantic seaboard held by geologists
; and, by inference, the extraordi-

nary difficulties encountered in the study of their structure, age, and mutual
relationship.

His own opinion is pronounced in favor of the Philadelphia gneisses being

of Montalban (White mountain) age, (E, page 200, § 386;) his series of Amer-
ican formations being (in descending order) Cambro-Siiurian, Taconian, Mont-

alban, Huronian, Norian, Laurentian, (E, page 210, § 405.)

But general considerations must give way to long continued systematic re-

search in special districts ; and the Taconic theory, as a whole, has become so

undermined by recent systematic fieldwork in Vermont and Eastern New
York, as to be no longer tenable ; which greatly relieves the student of the

Philadelphia belt from prejudices in favor of the pre-Potsdam age of its Azoic

rocks.
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lianna river
;
and thence trends toward Bodinesville and

Ralston.

At the Delaware Water Gap are terraces, kames, medial

moraines and giacial striae in abundance. But the great ice

sheet passed diagonally over the top of the Blue (Kittatinny)

mountain without heeding the gap in the mountain.

On the very crest of the mountain Mr. Lewis found a block

of Helderburg limestone, more than six feet long, which had
been torn from the ridge in the valley below,five miles distant.

Other bowlders of the same limestone, some of them more
than thirty feet (30') long have been carried over the top of

the mountain and now lie on the upturned edges of the Hud-
son River State formation south of it.

StricB abound on the mountain, but none are to be seen

showing the ice to have gone through the gap. although

they show that it crossed the gap diagonally. There is no
evidence that the ice went through the Wind Gap, or the

Lehigh Water Gap. The hill of drift at Portland is a me-

dial ka.me.

Mr. Lewis also announces the important discovery of a

distinction between scratches made by the moving ice itself,

and other cross scratches made by long subsequent sliding

of the glacial till down slopes over rock surfaces. To these

he has given the name of creep strim, because they are due

to the ci'eeping of the moraine matter down hill in post-gla-

cial times.

Blocks full of Oriskany fossils, are found lying embedded
in surface clays in West Philadelphia. These blocks must
have come down the Schuylkill valley 60 miles, from behind

the Blue mountain, the nearest outcrop of the rock. Some
of them may have been brought down the Delaware from

the Water-gap. Whether solid ice ever reached Philadel-

phia is more than doubtful. Floating fragments of the back-

country glaciers undoubtedly reached the Philadelphia

neighborhood. Prof.W. B. Rogers describes similar facts at

Washington; and Richmond in Virginia. The blocks in

West Philadelphia lie more than 100 feet above tide, as Mr.

Hall, who first studied them, showed.

But more ancient gravels are found 400 feet above present
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tide level at Bryn Mawr and elseAvliere on the northern verge

of the wide valley of the Delaware, and these are shown

upon Mr. Hall’s geological map. Others have been found

at corresponding levels in New Jersey and will be described

by Mr. Lewis, who assigns them, XR’oblematically, a tei'tiary

age. At the same elevation of 400' gravels are found at

Easton and at Bethlehem on the Lehigh river, in Noi'thamj)-

ton county, 50 miles back of Philadelphia. Oravels of a

high elevation are noticed by Prof. P. Frazer in his Lancas-

ter county report, and these are connected with the water

system of the Susquehanna river.

It is a question whether the ocean level stood at that time,

dOO'-j- higher than at present.

It is however quite certain that the Delaware river once

flowed in a channel several hundred feet above its present

bed and has cut down since then to its jjresent level. Its

deposits of various age are visible in terraces and jiatches at

various elevations, as Mr. Lewis’ rejiort will show. This is

in conformity with what we know of most of the rivers of

the world.

So the river Seine once had a much higher, very wide, and
almost straight water Avay from Paris to Havre, 141 miles.

Now its sunken channel, winding in horse shoe beds, meas-

ures 152 miles from Paris to Rouen, and 76 miles more from

Rouen to Havre. The jilains of Versailles and St. Denis

are of river sand
;
and extinct animals are found in the sand

pits. Between Charonne and the Bari^re d’ltalie the width

of the sand shore is 3f miles
;
and excavations in the sand

of the Marne are 200 feet above tide.

In the valley of the Somme, made famous by the dis-

coveries of Boucher de Perthes at Abbeville, on the road

from Paris to Calais, while peat bogs occupy the jiresent

water plain, terraces of gravel occur at various elevations

towards the tops of the side hills, the highest being the

oldest, and show the successive stages at which the river

has deejiened its channel. In these gravels remains of pre-

historic man have been found.

Similar gravels line the sides of the Delaware river valley.
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and human implements of
found in them at Trenton.

a remote antiquity have been

With rtiese indicadons of the past and future work of the
feurvey, in this district, I transmit the Report of Mr Hall
and am, '

’

Sir, very respectfully,

Your obedient servant,

inner. o J. P. LESLEY.
1008 Clixtox St., Philadelphia, July 6, 1881



Prof. J. P. Lesley, State Geologist:

Sir : I herewith submit to your consideration my report

of progress in surveying the geology of the Philadelpliia

district between the southern margin of the Mesozoic Sand-

stone and the Delaware river from Trenton, to the Chester

and Delaware county lines on the west.

The area includes the southern edge of Bucks and Mont-

gomery counties and the whole of Philadelphia county.

It will be seen from the accompanying maps that the geol-

ogy of this region is complicated, and that some of its de-

tails are not yet completely explained. The general areas

are the same as those recognized by Prof. Rogers, and in par-

ticular instances the detail of structure is more minutely

delineated by him, than I have felt justified in indicating

upon my map.

It has been my object to locate accurately the areas of the

different belts of the metamorphosed rocks
;
but in some

few places it has not been possible to ascertain the underly-

ing rock.

Through many sections of the district there are few ex-

posures and the character of the underlying formation has

to be determined by the soil.

When there is doubt as to the exact limit of a belt, the

color denoting the rock is lined upon the map.
The relative age of the different belts I have pretty well

demonstrated.

The Itacolumite, or Edge Hill Rock, I consider proven, be-

yond dispute, to be the equivalent of the Potsdam Sand-

stone.

The rocks upon which this Potsdam rests are what are at

present called Laurentian. The so called Huronian of Phila-

delphia I consider more recent than the Potsdam sandstone

(No. 1,) and overlying Cambrian limestones (No. II) of the

Chester valley.
(xvii C®.)
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I have been forced to these conclusions from facts ob-

served within this district.

I may here state that the schists south of the Highlands,

along the Hudson river, in New York, bear the same rela-

tion to the Fishkill Cambrian limestone of (No. II) that the

Philadeli^hia schists bear to our Cambrian measures.

The Mesozoic sandstone I have not studied in detail.

The mica schists and gneisses I have divided into three

belts provisionally. A better subdivision may be found for

them after further survey of adjoining counties.

Geological specimens have been collected throughout the

entire district and catalogued in Report 0^ and under letters

corresponding to those indicating section lines on the geo-

logical map.

I have the honor to be.

Your obedient servant,

CHARLES E. HALL.
907 Walnut St., Philadelphia, May 3d, 1881.



TABLE OF COOTENTS.

Letter of transmittal,

Letter of Mr. Charles E. Hall,

Introduction,

Rogers First Belt,

Hall’s Intermediate belt,

Rogers’ Second belt,

Rogers’ Third belt,

Its geological relationships,

Later age of the mica schists,

Chestnut Hill fault, . . . .

Topography of the district,

Delaware River gravels and clays,

Alluvium,

Trenton gravel,

Yellow and Red gravel and brick clay, . . .

Bryn Mawr gravel,

Iron-bearing clays,

Wealden clay,

Trap,

Mesozoic (New Red) sandstone,

Chestnut Hill Glroup,

Manayunk Mica Schists and Gneisses, . . .

Philadelphia Mica Schist and Gneiss Group,
South Valley Hill Mica Schists,

Slate and Limestone alternations,

Magnesian Limestone and Marble,

Potsdam Sandstone,

Syenitic and Gneissic rocks,
(xix C6.)

Page.

V

xvii

1

2

2

2

4

4

7

9

10

15

, 16

16

16

, 17

17

, 19

. 19

, 20

. 24

. 27
'

. 28

. 31

, 33

. 34

. 38

. 46



XX C®. REPORT OF PROGRESS. CHAS. E. HALL.

Page.

Township Geology in Bucks County

—

Lower Makefield, 49

Palls, 50

Middletown, 52

Bristol, 55

Southampton, 56

Bensalem, 59

Township Geology in.Montgomery county —
Moreland, 61

Upper Dublin, 64

Abington, 66

Cheltenham, 70

Plymouth, 72

White March, 74

Springfield, 80

Uj^per Merion, 83

Lower Merion, 87

Geology of Philadelphia County, . 90

Analyses of minerals and rocks, 94

A. Index of names of persons and places, 137

B. Index of ndnerals analyzed, 143



EEPORT OF THE GEOLOGY
OF

PHILADELPHIA,
AND THE SOUTHERN PARTS OP

MONTGOMERY AND BUCKS COUNTIES.

By Charles E. Hall.

Chapter I.

Introduction.

A short summary of the geology of my district as it was
understood by Prof. H. D. Rogers, at the close of the First
Survey (1836-1841,) and described in his Final Report of
1858, will best explain in what respects my conclusions
agree with, and in what respects they differ from his.

Prof. Rogers divides the gneissic and metamorphic rocks
of Pennsylvania into three districts. This division is geo-
graphical. The zone of country under consideration com-
prises a portion of his First or Southern district. This South-
ern zone he sub-divides geologically into three belts. The
line of the Schuylkill river was taken as a basis, the ex-
posures along its course affording the best data for a sub-
division.

His First belt is cut through from the southern-most ex-
posures on the Schuylkill river to the upper end of Mana-
yunk.

His Second belt is cut through from the upper end of
Manayunk, to the upper boundary of the serpentine range
a short distance above Lafayette station.

("i 0-=.

)
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His Third belt is cut through from the northern edge of the

Second belt to the “northern edge of the whole gneiss form-

ation” and is overlaid hy \\\b primal rocks at Barren Hill.

Referring to the geological map it will be seen that the

only change I make in these sub-divisions is the insertion

of an intermediate belt at Manayunk.

Rogers'’ First belt.

The common varieties of the rock of his First belt are

gray schistose gneiss, composed of quartz, feldspar, and
black or brown mica and occasionally garnets, occasional

beds of black hornblendic slate and fine-grained sandy
gneiss.

Intermediate belt.

The belt now inserted between the First and Second belts

of Rogers’ contains alternations of the above named varieties

of gneiss and a predominance of sandy gneiss, composed of

quartz and a small amount of feldspar, and mica in minute

fiakes. Mica schists and hornblendic slate alternate with

finer-grained gneisses
;
the mica usually light colored.

Rogers' Second belt.

The Second, belt of Prof. Rogers (that i)ortion of it which

is not included in my inserted belt) is characterized by the

serpentines
;
soapstone

;
silvery, micaceous, garnetiferous

schists
;

light-colored, thin-bedded sandy gneiss, with dis-

seminated light-colored mica in minute fiakes.

A peculiarity spoken of by Prof. Rogers is the fracture
;

“ the rock breaking into long narrow chunks, comijaratively

smooth on their sides, but excessively ragged on their ends
;

a style of fracture strongly resembling that of half-rotted,

fibrous wood.”

Although the steatites and serpentines seem to belong ex-

clusively to this belt and horizon, I find three exceptional

localities of magnesian rock lying outside of it.

1. One locality is at Flushing, north of Mill creek, a short

distance west of the Neshaminy creek, in Bensalem town-

ship, Bucks county. (See analysis 4949.)
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It occurs in the mica schists and gneiss of the First belt,

(a continuation of the rocks which cross the Schuylkill river

in the vicinity of Philadelphia. ) Its occurrance seems to be

local, no other outcrop having been found in the vicinity.

2. Another exposure of steatite slate is found on the east

side of the Wissahickon creek, a short distance below the

confluence of Creshiem creek, Philadelphia county. This

location would be at, or close to the northern edge of Prof.

Rogers’ First belt. According to the present arrangement of

the rocks it occurs about the center of the middle belt of

micaceous gneisses and schists.

3. A third locality is northwest of Mechanicsville, near the

south line of Upper Merion township, on the Gulf Mill road.

This deposit is probably an eastern extension of a belt of

serpentine and steatite which is found in the adjoining

county on the west.

The geological relations of these serpentines have not yet

been determined, but in all probability some of the serpen-

tines of Chester and Delaware counties occupy a similar po-

sition to those characterizing the Second belt.

The geological position of this Upper Merion township

locality, is between the slates of the South Valley Hill

and the syenite belt which flanks the slates on the south. It

will be seen that the geological relations of this locality are

similar to those along the Schuylkill river above Lafayette

station, and elsewhere along the south margin of the syenite

belt^ which is described by Prof. Rogers as the Third belt.

When the geology of the adjoining counties is thoroughly

understood, these tacts, concerning the relation of the ser-

pentines, will be looked upon as more important than a

mere coincidence.

With the above exceptions the serpentines and steatites

of the district are confined to the northern portion of the

Chestnut Hill garnetiferous schist group (the northern por-

tion of Prof. Rogers’ Second belt.

)

There are two belts of serpentine
;
the southern one ex-

tending from Chestnut Hill to the Delaware county line, a

short distance south of Bryn Mawr
;
the northern belt ex-

tends from a point north of Lafayette station, east of the
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Schuylkill river, to a point near the Delaware county line,

north of Bryn Mawr. •

These belts are not unbroken. On the contrary, it is im-

possible to trace them continuously. The coloring on the

map indicates the rock where its existence is beyond ques-

tion. The two belts are nearly parallel, and on structural

grounds there is reason to believe that these bands repre-

sent one horizon
;
the repetition being due to a sharp syn-

clinal fold which is recognized along the whole northern

edge of the schist formation.

Rogers' Third belt.

The Third, Belt described by Prof. Rogers, extends from

the northern edge of the schistose group, above Lafayette

station, to Spring Mill, where it is overlaid by his altered

Primal or Potsdam. This group of rocks is easily dis-

tinguishable from the soft micaceous rocks flanking it on the

south
;
although in some places along the belt we find slaty

micaceous gneiss layers resembling to some extent, rocks

which are found in the gneiss groups south of it. The rocks

of this Third belt are composed chiefly of quartz, feldspar,

and hornblende. The beds are often massive, but usually

have thin bands of black mica or hornblende through them.

They are syenite and gneissic granets or granitic gneisses.

A pecnliar variety of bluish quartz is characteristic of this

group.

F’rom a narrow neck along the Wissahickon creek, this

belt gradually widens westward, and extends eastward from

the Wissahickon creek to the Delaware river unbroken.

This rock is much harder than the schists sonth of it, and

consequently withstanding erosion, forms a more or less

prominent ridge throughout its entire course.

Its geological relationships.

So far as the structure of this third belt is concerned, and

its relation to his Lower Primal rock north of it, the argu-

ments advanced by Prof. Rogers are good.

I differ however with regard to its relation to the mica

schists and gneiss flanking it on the south.
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Although there is a prevalence of northward dip through-

out the schists and gneisses of his First and Second belts (or

Philadelphia and Manayunk groups) there is no such preva-

lent north dip in his Third belt.

Along the northern edge of the schist group, {Second belt)

we find a sharp synclinal folding, or upioard brush. This

can be traced from the exposures along the Neshaminy creek

to the Delaware county line.

Prof. Rogers concludes that there are two groiqys

of rocks, and that the ‘ upper micaceous rocks filling the syn-

clinal basin,’ are underlaid b}^ the rocks of the Third belt

rising on the north arm of the synclinal.

The structure however, can not be exjjlained in this way
;

although his Third belt is without doubt the lowest and

underlying rock.

A glance at the geological map will show plainly to the

reader that his Third belt extends all the way fi'om the Dela-

ware river, above Morrisville and Trenton, to and beyond

the Delaware county line. It gradually expands from the

vicinity of the Wissahickon creek to the westward, (as

described by Prof. Rogers.) It is however not cut off east

of the Wissahickon by the Primal rocks, as indicated by
Prof. Rogers, but can be traced continuously through Mont-

gomery and Bucks counties to the Delaware river. The
altered Primal sandstone is however cut off in its course

;

and the arm which extends to the Delaware river does not

connect with the main belt which flanks the Chester-Mont-

goinery county limestone valley.

I find the Primal sandstone (Potsdam) wherever it occurs

invariably resting upon the rocks of his Third belt.

As an argument in favor of the unconformity of the Primal
(Potsdam) upon this group, I will state that east of Willow
Grove, Moreland township, Montgomery county, X\\q Primal
is a coarse sandstone and conglomerate. It is composed of

fragments of the characteristic rocks of the Third, belt.,

Avhich are principally blue quartz and syenite. The Primal
(Potsdam) is generally composed of fine sandstone, though
occasional beds of conglomerate are met with elsewhere along

the belt. Where the pebbles are large enough for study
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they are found to be invariably composed of the debris of

the Third belt.

Another noteworthy fact in this connection is, that not a

single hake of mica, quartz or other material within the

Potsdam, can be found belonging to the First and Second
belts of Prof. Rogers.

Following along the northern edge of the mica schists and
gneisses of the First and Second belts (the southern margin

of the Third belt) we hnd the schists resting directly

npoii and against the rocJcs of the Third belt along the

Schnylkill river.

East of this point, however, (Potsdam) isfound
between the two belts; still further east, limestones are

found
;
and east of this we have limestones (Auroral) and

Primal (Potsdam) between the schists and the rocks of the

Third belt.

From the Pennepack creek in Montgomery county to the

Delaware river the Primal outcrop runs between the Lauren-

tian of the Third belt north of it and the schists of the

Second belt south of it. The schists maintain the same rela-

tive position to the Primal and limestones east of the Wis-
sahickon creek, that they do to the Laurentian along the

Sclmjdkill river and west of it.

It is not possible to assume that the mica schists and
gneisses of the First and Second belts are older than the

Syenite (Third) belt for the following reasons : The rocks of

the Third belt are identical with the granitoid and syenitic

rocks of the Welsh mountain, north of the Chester county

limestone valley, the floor rock of the Primal of the North

Valley Hill. These rocks of the Welsh mountain are similar

in all respects to the crystalline rocks extending into Penn-

sylvania from New Jersey in the neighborhood of Easton,

and forming portions of the mountains between the Dela-

ware and Schuylkill rivers. In New Jersey they are identi-

fied as belonging to the Laurentians. Although these rocks

are very variable in composition and character, and their

subdivisions still rather obscure, there are no extensive de-

posits of soft mica schists found in them.
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It is evident therefore from these facts alone that the mica

schists and gneisses are not older than the Laurentians.

But assuming it proved that they are more recent than the

Laurentian the question arises, where do they belong ?

The structure alone along the Schuylkill river proves them

to be more recent than the Third belt (Lanrentian.) They

rest against and upon the rocks forming this belt south of

Spring Mill.

It is clear that the Primal (Potsdam) was deposited directly

upon the rocks of the Third belt.

But it is also equally clear that the mica schistsand gneis-

ses are not found between the Primal (Potsdam) and the

rocks of the Third belt. Therefore if the mica schists were

older than the Potsdam sandstone they must have been der

posited up to a geographical line which is sharply defined.

This would be too extraordinary an occurrence to be accepted

without complete proof.

Even supposing a fault, (which in all probability does exist

along their northern edge,)'^ there would be still some rem-

nants of these rocks to be found in their normal position

upon the syenites of the Third belt
;
and fragments of the

rapidly disintegrating schists would have been entombed in

the Potsdam sandstone itself, even supposing them to have

been swept off of the underlying rocks north of the present

limit.
-

The later age of mica schists.

We encounter the same difficulty in assigning the mica

schists and gneisses to any place aboce the Primal (Potsdam
sandstone, No. 1) until we get above the horizon of Rogers’

Auroral limestones (No. II.)

The dividing line between the deposits of the Potsdam
and the limestones is sharply defined

;
the change of con-

ditions was rapid and the source of material was changed.

And there are no intermediate deposits of mica schists and
gneisses which might be equivalent to the First and Second

belts.

But towards the close of the deposit of the limestones

*This hypothetical fault will be referred to in this report under the name ot

the Chestnut Hill fault.
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tlie conditions were quite different. Throughout the upi^er

portion we find the limestones alternating with slates.

Beds of slaty limestone and slate are met with occasionally

in the middle and lower portions
;
but as we ascend, the

limestone gradually becomes subordinate and the slates pre-

dominate.

These slates (which have been called the South Valley

Hill hydromica and chlorite slates,) were considered by
Prof. Rogers as equivalent to his Primal of the North Val-

ley Hill
;
which is not possible

;
for the Potsdam sandstone

on the north meets the limestone only a few thousand feet

from the south side of the valley, where the South Valley

Hill slates occur. There are no transition measures be-

tween the limestones and the slates of the South Valley Hill.

Now, if we assume that the Potsdam in the North hill and
the slates in the South hill belong to the same horizon it

would follow that there was a belt a few thousand feet wide,

extending, from an abrupt commencement near the Schuyl-

kill, son thwestward, beyond the Susquehanna river, along

the southern side of which a gradual change or transition

took place, and 07i the north side the change was sudden
or spontaneous. Such au argument is nnreasonable. The
structure alone is sufficient to prone that these slates of
the South Valley Ilitl are not altered, Primal, but no other

than a series of slates onerlyiny the limestones of No. II.

Following the slates through Chester and Lancaster

counties we find them along the Susquehanna river, where

in their midst the roofing slates occur. In the Peach Bot-

tom slate quarries Ave find a fossil {Buthotrephis ftexuosa)

beyond dispute of Hudson River aye.

Aside from this palaeontological evidence there is suffi-

cient proof of their Hudson River aye alone from the strnc-

tural relations. The loAA^er portion of this South Valley Hill

belt shows a gradual transition from limestone to slate de-

posit. Throughont the lower portion of the group there is

nothing resembling the gneisses and mica schists of the

lower Schuylkill (First and Second Belts of Rogers.)

In Chester county in a number of places along the south-

ern or upper edge of the South Valley Hill belt we have
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observed that there is a marked resemblance in the rocks to

those of the Chestnut Hill and Manayunk groups. It is

therefore far above the base of the Sonth Valley Hill belt

{Hudson River group) that any resemblance to the gneisses

and schists of the lower Schuvlkill begins. I think there

is no possibility of assigning the rocks of the Philadelphia,

Manayunk and Chestnut Hill groux)s, (the First and Sec-

ond Belts of Prof. Rogers-,) to anyplace below the slates of

the Sonth Valley Hill or Hudson River groiij). Bnt to

what horizon in the Palaeozoic column they belong must re-

main for the lU’esent uncertain.

The Chestnut Hill fault.

A few remarks on the structural conditions existing along

the northern edge of the schistose and gneissic belts are here

in place.

The northern edge presents a brush or sharji synclinal

folding. This in itself is a strong proof that the schists

are more recent than the rocks upon which they rest
;
against

which they have rubbed, in subsiding, with such force as to

have had their edges upturned.

Tig.l.

Suppose we have a mass of strata A and B through which
a break occurs at FF. The mass B descending and the por-

tion A becoming elevated, the beds C and D, for example,
have a tendency to assume the portion indicated by the dot-

ted line C' and D'. Tliis then is a i:)arallel case to Avhat we
find throughout this district, along the junction of the schists

(B) with the Lanrentian (A), the Third Belt, as well as with

the Potsdam sandstone.

“Fault” is a very indefinite term. There has undoubtedly
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been some movement along the junction, but how much
cannot yet be determined. There is unconformability to

be taken into consideration, as well as simple faulting.

The condition of the old ocean floor was probably not dif-

ferent throughout this region from other sections of the

ocean at that time. The old syenites and feldspatic rocks

of the Tliird Belt (Lanrentian) formed prominences, possibly

islands or areas of land through this region or east of it.

The Palaeozoic rocks were deposited between these promen-
tories, and shoaling rapidly in many places.

The limestones which are found only in a few places along

the south side of the Laurentian Belt may never have been

deposited to any great distance to the southeastward. I can

see no reason why we should expect to And the entire Pale-
ozoic column in this southeastern region of the State, undis-

turbed and in regular order as it is found further inland to-

wards the northwest.

The disturbance which marked the close of the Hudson
River groiLp is more strongly indicated the further east and
north we go. These disturbances must have been brought

about by great changes in relative levels of different portions

of the sea bottom. The scene of maximum disturbance must
have been along the ancient coast line of the Atlantic now
represented, in part, by the Delaware River from Trenton

to Chester. In Middle Pennsylvania nonconformability on

any considerable scale is almost unknown.

The topography of the district.

The topography usually is a guide throughout this south-

east district of Pennsylvania. The different belts of rock

lying side by side are of variable hardness and durability

and their junctions are usnally pretty well defined.

The contours on the accom 2:»anying map. Fig. 2, are taken

from the Water Department map of Philadelphia.

The map shows the junction of the schists of the Chest-

nut Hill group resting against the syenites of the Third

Belt (Lanrentian) and the Potsdam sandstone flanking the

syenites on the north.

Although the limits of the different groups are most ob-
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scure just here, the contours show the relative amount of

erosion.

The schist belt at this point forms an exceptionally high

ridge.

The serpentine which is shown on this map, crosses the

Wissahickon creek west of Chestnut Hill. The depression

in which it is found is caused by the soft and rapidly de-

composing steatite slates.

On the geological map of Pennsylvania of the First Sur-

vey the Azoic group bears a single color. The distinction

of Belts delined in Prof. Rogers’ text is not represented on
this geological State map of 1858 ;

so that, unless one is

familiar with the region it is exceedingly difficult to follow

the writer. For convenience I have reproduced that por

tion of the geological map which covers the District here in

question. (See Figure s, on page 21.)

The vertical lining indica tes the whole Azoic area, in which
is included the gneisses and schists of the First and Second

Belts and the syenites and feldspatliic rocks of the Third
Belt.

The Brimal, which extends across the map from the Dela-

ware river to the Delaware county line and flanks the Auro-

ral (altered) limestones of the Chester-Montgomery County
valley is in reality not continuous, and is not recognizable

west of the Schuylkill river south of the south edge of the

Auroral limestones of the valley in the South Valley Hill.

The rocks of the South Valley Hill, west of the Schuyl-

kill, were considered by Prof. Rogers as equivalent to the

Primal of the North Valley Hill : but in the preceding pages

I have demonstrated that they must rest upon the Auroral^

and are of Hudson River age.

In like manner south of Abington T have not been able to

prove the existence of the Primal
;
but, on the contrary have

demonstrated that limestones rest directly upon the syenitic

and feldspatliic rocks of the Third Belt (Laurentian.)

The Primal belt crossing tlie map is considered by Mr.

Rogers to be a synclinal basin. This must be an error ; and

I give proof to the contrary. This proof rests on the struc-

ture, which will be seen in my cross-sections.
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His prolongation of the Primal rocks, east of tlie end of

the Auroral area, I have not been able to substantiate. Al-

though there is a complication of folds, which renders tlieir

distinction somewhat obscure, they do not extend as far east

as the Pennepack creek.

The general outline of the alluvial deposits, which are left

white in figure 2, are the same as those indicated along the

Delaware River on my large colored geological map. Com-
paring figure 2 with the large colored map the differences

will be readily seen.

The succession of the rocks which I propose to demon-

strate in this report will be better understood by referring

to the following tabulated arrangement, which corresponds

to the “Explanation of Colors” on the large colored geo-

logical map. (See page 14.)

It will be seen that the slates of the South Valley Hill take

us to the top of the Upper Cambrian

,

(of Sedgwick, Lower
Silurian of Murchison, Hudson River formation. No. III.)

The barrier of Laurentian rocks cuts off the connection, if

there be any, between these South Valley Hill slates and the

schists and gneisses of the the southern belt. It is not fair

to presume that these schists and gneisses are a continuation

of the Hudson River group. The slates and schists of the

South Valley Hill are only a portion of this group, and in-

asmuch as they are not all represented in this district I have

drawn the upper limit as a dotted line in the diagram. The
schists and gneisses of those groups following, which in all

probability belong to one Palaeozoic subdivision, may possi-

be Silurian or even Devonian.

The Oneida Conglomerate which overlies the Hudson River

group and forms the base of the Silurian (of Sedgwick, Up-

per Silurian of Murchison) throughout Pennsylvania does

not seem to exist in this part of the State
;
neither has any

trace been yet found of a formation which would be equiva-

lent to the Oriskany sandstone indicating the beginning of

the Devonian sj^stem.
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Chapter 2 .

Delaware Riner gravels and clays.

In order to better understand the arrangement of the

gravel and clay deposits extending across the southern end

of Bucks and Philadelphia counties the general geological

structure of the present south bank of the Delaware must
first be understood.

The Delaware river flows in a southeast direction from

Easton to a point a short distance below Trenton, where it

turns and flows southwest to and beyond Philadelpliia,

This bend is a right angle, and is caused by the river im-

pinging here against the low hilly outcrop of the Cretaceous

formation of New Jersey, extending from near the city of

New York to the head of Delaware Bay, at Wilmington,

in Delaware.

The Delaware river has cut into this formation north of

Trenton and, flowing against the barrier formed by the edge

of the Cretaceous measures, has worked its way to the ocean

along the line of junction, between the Cretaceous and the

underlying crystalline rocks.

The Cretaceous originally extended some distance north

of its present outcrop limit, and the river must have formerly

flowed along a line (in general parallel to its present south-

west course) some distance north or northwest of its pres-

ent channel. Thus, we have some very slight evidence of

its once flowing diagonally across the lower portion of Lower
Makefield township, and the south-east corner of Middle-

town township, in Bucks county, following a course defined

on the map by the general northernmost occurrence of the

yellow and red gravel.

The limits of the Trenton gravel define a course which the

river may have had at a comparatively recent date.

(15 C6.)

254681
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Tlie small patches (noihh of tlreTimlt of the alluvial de-

posits) called Bvyn Mawi gravel "by- Mr. H. C. Lewis, are

possibly remnants of the Upper Cretaceous, or perhaps of

the overlying Tertiary measures.

Allutilum.

The mud and fine sand deposited by the river at the pres-

ent time is found in numerous places along the banks of

the Delaware. It is principally confined to the marshes
and lowland immediately adjoining the river. It forms a

considerable portion of the extreme southern end of Phila-

delphia, between the Delaware and Schuylkill rivers, and
extends west of the Schuylkill across Province island to

Darby creek.

Trenton gravel.

This gravel extends along the Delaware from Yardleyville

above Trenton to Darby creek below Philadelphia. It is

usually a coarse gravel.

Between Morrisville, opposite Trenton, and the vicinity

of the Poquessing creek, throngh the northern edge of

Bucks county, there are two sets of terraces and escarp-

ments visible.

The northern escarpment extends along the general course

of Joixian Rock run and Mill creek to the neighborhood of

Bridgewater.

The southern series of escarpments is marked by the

general course of the Pennsylvania canal from Morrisville

to Bristol.

These escarpments mark an earlier course of the liver.

Yellow and Red gravel and Philadelphia hrich clay.

This series forms a broad belt extending from the limits

of the Trenton gravel northward to the higher ground. ISTn-

merous patches mark the limit of the Cretaceous as it orig-

inally existed. This gravel is composed of the debris of all

the geological formations which exist along the course of

the Delaware river, as well no doubt as the ddbris from the

sands and conglomerates of the edge of the Cretaceous (and

perhaps Tertiary) undermined by the river.



DELAWARE RIVER GRAVELS AUD CLAYS. C". 17

Large angular blocks of sandstone and quartzite are found

in many places.

The deposit of clay seems to be in many cases inter-

bedded with the gravel. West of tlie Pennsylvania Hos-

pital for the Insane, west of the Schuykill river, there is a

large area of clay. It is also found in many places east of

the Schuylkill along this range. Whether it be derived from

the wash of the Cretaceous beds, or a deposit similar to the

glacial clays of the Hudson river, or whether it had its

origin from both sources is still a question. Its age is un-

questionably not remote from the glacial 'period. The ma-
terial which forms much of the gravel with which the clay is

associated owes its transport to glacial agencies. Whether
the ice did or did not extend to this latitude may still be

questioned
;
but I think there is little quesffon as to the

period when the angular blocks were brought south and
deposited here with the gravel.

Fragments of fossiliferous rock have been found in vari-

ous places. They are of unmistakable Oriskany sandstone

and Helderberg slate.

Bryn Ma'wr gravel.

It is not possible for me to say what this gravel may be.

I suggested it might be Tertiary or Upper Cretaceous. I be-

lieve Mr. Lewis has found it to exist only above a certain

elevation, (400bA.T.) It is found in several places in Dela-

ware county and the location would seem to point to the fact

that it is in some way connected with the newer deposits of

New Jersey.

Iron-hearing clays.

Through the Chester-Montgomery county limestone val-

ley we find extensive deposits of clay, and associated brown
hematite iron ore. These .clays are in many cases derived

from the decomposition of micaceous slates associated with
the limestones. These will be mentioned in connection with

the groups in which they belong.

Besides the clays which occupy the position originally

maintained by the rock from which they are derived, there

2 C“.
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is a clay deposit wliich rests unconformably upon the un-

derlying limestones and seems to occupy eroded depres-

sions. This clay may be directly derived from the clay

formed by the decomposition of the slates.

Tlie Iron-Bearing clay group is placed (in the vertical

scheme of colors on the map) above the Wealden. It will

be born in mind that the color assigned to this group is

found in the Chester-Montgomery county limestone valley,

and at Brownsville, Bucks county, and includes all brown
hematite {limonile) iron ore-bearing clays, whatever their

origin.

Those iron-ore deposits which flank the Potsdam sand-

stone are all of Potsdam age.

Many of the deposits east of Potts’ Landing are probably

of Trenton of^udson River age.



Chapter 3.

Wealden clay.

In the southeastern part of Falls Township, Bucks coun-

ty in the extreme southeastern corner of the map, there is a

small area of claj’ exposed. This is a remnant of the low-

est clay beds of the New Jersey Cretaceous (Wealden?)

The clay is capped by nravel and forms a prominence known
as Turkey Hill.

The exposures are confined to the flanks of this hill. It

is surrounded by alluvial deposits. The area colored is in

the main hypothetical. There is however reason to suppose

that the northern limit of the clay extends as far northwest

as is indicated on the geological map, from the fact that it

appears opposite the points on the river on the New Jersey

side.

The course of the Delaware river in this vicinity clearly

demonstrates the fact that the stream has been gradually cut-

ting under the edge of the newer formations of New Jersey,

which at one time reached as far north as the alluvium, and
probably north of the limit of the Bryn Mawr gravel.

Trap.

A trap dyke crosses through Upper Merion, White Marsh
and Springfield townships, Montgomery county. It crosses

the Schuylkill river at Conshohocken.

It extends in a nearly straight line from the county line,

southwest of Mechanicsville, a short distance north of Gulf

creek, to Flourtown in Springfield township. East of Flour-

town it has not been traced continuously. There are ex-

posures of loose blocks of trap however in several localities

extending in a northeast direction from the last exposures

of the main belt at Flourtown. The first and nearest to

Flourtown is about half way between Sandy Run and Flour-

town.
(19 06 .)
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The small map, Figure 4, page 23, shows the location of the

trap bowlders found in Upper Dublin townshij). The line

A B is a continuation of the general course of the trap dyke
between Flonrtown and Conshohocken. The line C D is

drawn through the bowlder exposures which are shaded on
the 2date. The two li ties A B and C D form an angle of thirty-

two degrees.

The southern margin of the New Red sandstone is a short

distance east of Sandy Run and is indicated by a dotted

line.

The evidence is that the trap extending from Flonrtown
into Delaware and Chester counties is of the same age as

the tra,}) extending across the New Red sandstone area.

West of the Schuylkill River this dyke cuts through the

slates of the South Valley Hill, approaching the southern

edge of that gronji of schists near the Delaware county line.

The dyke does not seem to mark any line of disturbance.

It may occujiy a hssure crack, along which no lateral move-

ment has taken 2’)lace.

Loose bowlders of trail are observed east of the eastern

end of the Chester-Mougomery county valley, along the

road leading from Morgaivs Mills to Shelmire’s mills, south

of a rivulet which crosses the road.

Analysis 7789 was made from a specimen taken on the

line of section IT, south of Gulf Mills and west of Mechan-

icsville. Upper Merion township, Montgomery county. The

analysis conqiares very well with others made of the same

rock from the vicinity of Neiv Hope, Bucks county, which

will lie found under nuniliers 5063 to 5086.

Mesozoic {New Red) sandstone.

This formation flanks the metamorphic rocks on the north.

It extends from, the Delaware river at a iioint about half

way between TTardleyville station and Morrisville, westward

to Valley Foige. Its boundary is more or less shaigily de-

fined by streams and escarpments. The larger the streams

the greater the escarpments
;
and consequently the boundary

of the formation is more shaiqily defined along large streams.

Through Lower Wakefield township the boundary is not
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well defined. Through Middletown aiid to the center of

Sonthanipton township however its limit is marked by the

Neshaminy creek and Mill creek and a tributary of the Nesh-

aminy which enters it from the east below Bridgetown.

Throngli Moreland township the branches of the PenneiDack

creek define tlie boundary. At Morgan’s Mills however the

New Red sandstone extends some distance south of the

Pennepack and tlanks tlie syenite (Lanrentian) hills, which

rise abrui)tly south of it. Through Upi:)er Dublin township

the escarpments are not sharp
;
the boundary , defined on the

map, is however in a few places defined by the color of the

soil. This is occasionally the only guide we have.

Between the Delaware river and a point southeast of

Dreshertown the Mesozoic rests upon and overlaps the sy-

enites (Lanrentian.) From Dreshertown westward to Val-

ley Forge, the Potsdam sandstone and limestones of No. II

are found south of the Mesozoic, the syenites not appear-

ing on the north side of the limestone valley.

The boundary of the Mesozoic sandstone is very irregu-

lar. This is due to the irregularity of the floor upon which

it was deposited. It was originally somewhat further south

than its present line.

West of the Schuylkill river and west of Bridgeport, there

are two islands of the foianation, south of the main body.

These have been separated by erosion, which has cut through

the sandstone to the underlying formation.

In the neighborhood of Henderson station on the Chester

Valley railroad there is a dei)Osit of loose conglomerate and
sand which in the main resembles the Mesozoic, but I am
inclined to think owes its origin to a secondary source. It

seems x>i’obable that the Schuylkill liver, at an early date,

Avorked its Avay diagonally across the limestone valley from

the neighborhood of Port Kennedy southeastward. The
line would pass east of the King of Prussia, south of Hen-

derson station and enter the present channel above Consho-

hocken. It this be the case the ddbris in the vicinity of

Henderson station would be derived from the edge of the

IMesozoic, and be comjAOsed of the conglomerates and sand-

stones of that group. This fact cannot be demonstrated
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without a carefully surveyed topographical map, which has

not yet been made.

The Mesozoic is composed of conglomerate, sandstone,

slate and shale. The predominating color is red or rusty-

gray.

The conglomerates seem to be local in character, being

derived principally from the metamori)hic rocks in closest

proximity.

At Morgan’s Mills the conglomerate is made up of frag-

ments of the syenites (Laurentian) and Potsdam sandstone

and conglomerate, which overlies the syenite a short dis-

tance south of that place. At Fort Washington the con-

glomerate is composed of fragments of the Potsdam, Avhich

flanks the Mesozoic on the south. The color of the con-

glomerate and sandstone varies from a light-grayish color to

dark-red. The shale is usually red. The soil derived from
the decomposition of the rocks of this group, is usually red.

There is often considerable feldspar in the conglomerates

and sandstones.

The surface of the metamorphosed rocks south of the mar-

gin of the New Red sandstone is usually higher than that of

the ujApermost beds of the latter group, and the to]Dography

no doubt presents somewhat its original aspect, although

modilied by erosion.

The only trace of organic life noticed along the margin

of the New Red is a seam of coal less than an inch thick,

in Geo. Justice’s quarry, about two and a half miles above

Morrisville, in Lower Makefield township, Bucks county.

Abundance of animal and vegetable remains have been

found at a horizon near the middle of the group, at Phoe-

nixville and elsewhere, though not along the margin.

Analysis 4975 was made from a specimen of conglomerate

from Justice’s quarry, Bucks county
;
but in my ojAinion lit-

tle can be gathered from analyses of a rock of this character.

Chestnut Hill Group.

This group flanks the syenite (Laiirentian) belt on the

south. Its extent is rather indefinite. It extends from the

vicinity of Chestnut Hill to the Delaware county line at
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Br^Hi Mawr. The northern edge of the group is sharply

defined, except for a short distance north of Chestnut Hill.

West of the Schuylkill river a serpentine belt marks the

north boundary.

Usually there is a marked depression or escariiment be-

tween this group of soft schists and micaceous sandstones

and the hard syenitic rocks to the north of it.

East of Chestnut Hill the Potsdam sandstone forms the

north boundary of the schists. Between Chestnut Hill and
the Delaware county line the syenites are found flanking the

schists on the north. The southern boundary of the schists

is not sharply defined, and it is somewhat doubtful whether

there is any line of division between this group and the

Manayunk belt.

West of the Schuylkill river Mill creek seems to be a nat-

ural boundary
;
but east of the river the boundary indicated

on the map is to a great extent hypothetical. Tlie garnet-

iferous schists of this group are very similar to the schists

of the Manayunk group, and the boundary is not definite.

The rocks along the northern edge are slaty micaceous sand-

stone or gneissic slates. Hornblende is not uncommon,
though usually not in thick or massive beds.

East of Chestnut Hill garnetiferous schist and gneiss pre-

dominates. This garnetiferous character extends along the

northern edge of the schistose-gneissic group, as far east as

the Neshaminy creek. It will be seen from the colors on

the map that the three belts apparently converge to the

east towards the northern edge of the belt.

The structure of the Chestnut Plill belt is clearly syn-

clinal. The southeastward dips along its northern edge

are to be seen along the Schuylkill river al)ove Lafayette

station and elsewhere. The northwest dips are exposed
south of Lafayette and at other points.

The serpentines and steatites are a characterizing feature

of this group. They are apparently a key-rock, or definite

horizon guide to geology, wdthin this district. Although
the rock in many places is almost vertical, there is some
slight inclination, and always to the northward along the
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southern belt of serpentine^ and to the southward along the

northern belt.

The southern belt of serpentine extends from Chest-

nut Hill to the Delaware county line, crossing the Schuyl-

kill river below Lafayette station. It has not been proven

to be a continuous belt
;
and the color indicates the steatite

or (serpentine,) where its existence is beyond dispute. This

range or belt of serpentine belongs, undoubtedly, to one

horizon, although the dej^osits may be iu lenticular masses.

The nortliern belt of serpentine extends from a point a

short distance east of the Schuylkill river to the neighbor-

hood of the Delaware county line, noith of Bryn Mawr.
This belt seems to be a. repetition of the southern belt, being

on tile ]iorth side of a synclinal basin.

East of the Schuylkill the extent of the outcrop is not

delinitely known. The outcrops designated are the only

ones positively known to exist. If there were no faulting

along the northeiu edge of the belt, l>etween the Schuylkill

and Chestnut Hill, the northern and southern belts ought

to join at the eastern end of the synclinal basin
;
but they

aiiparently do not.

The synclinal structure is not confined to this group, but

extends all along the northern edge of the schists and
gneisses, as far east as the Neshaminy creek and probably

to the Delaware river
;
for the structure is not different where

other formations than the Laurentian flank the belt on the

north, as, for example, east pf the Pennepack creek.

Analysis 7288 is taken from a specimen collected at

P]'i nee’s quarry.

The analyses under this number are Talcose chlorite slate.

Chlorite slate, Pyrophyllite and Dolomite. The analyses of

Enstatite and “a chloratic mineral” are from Rose’s quarry.

This quarry is located on the northern edge of the mica

schists and on the serpentine belt which flanks the Lauren-

tian on the south, north of Lafayette, on the west side of

the river.

The analyses made from specimens collected along the

northern edge of the mica schist belt, are as follows : Along
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the line of section B, Nos. 4632. 4654, 4708, 4752, 4771. On
Section D, 5526, 5530. On section E, 5929.

The magnesian rock on the Neshaminy creek, at Flush-

ing, is analysis No. 4949.

The analyses above mentioned are all made of speci-

mens resembling in lithological character the rocks of the

Chestnut Hill belt, but it is doubtful whether the belt ex-

tends as far east as the location of some of these specimens.

Manayunk Mica Schists and Gneisses.

It will be seen by the map that this belt crosses the

Schuylkill river at Manayunk. It extends along the

Schuylkill river from the indefinite line indicated south of

Mill creek to the mouth of the Wissahickon creek.

Its northern boundary is not a defined line, as the schists

and gneisses seem to merge or fade into the varieties of mica

schist and gneiss which are characteristic of the northern

belt.

Its southern limit is equally obscure.

The northern edge of the schist belt from Jenkintown to

the Neshaminy is characterized by garnetiferous schists

and occasional hornblendic slates, similar to those along the

Schuylkill towards the northern edge of the Manayunk
group

;
and the color on the map is carried eastward as far

as the Neshaminy Creek on account of this lithological re-

semblance.

The belt widens westward, and is shown on the map as

extending from the vicinity of Haddington on the south

and to Ardmore on the north.

Probably the most marked character of this belt is the

weathering of the rock. The color of the weathered rock

is usually iron rust yellow or brown. This is especially

the case where the Hornblendic slates occur.

The dip is generally to the northward though there are

numerous undulations visible along the creek escarpments

and railroad cuttings.
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Jiy. S,

A.lCernations ofMlcaceiOUs andSornblendic Gneiss,

above SIwemaJtertotrn.CbeltenhomiToirnship
,
Montgomery County,Pa.

Figure 5 exhibits one of the minor folds along the North
Pennsylvania railroad above Shoeniakertown. On the

south side of the cut the dip of the rock is indefinite. The
synclinal and anticlinal structure exhibited seems to be of

local character. The rocks are hornblendic and micaceous

gneisses.

PhiladelpJtia Mica Schist and Gneiss Group.

This belt of gneisses and schistose rocks extends from the

Delaware river at Trenton, westward, across the Schuylkill

river, into Delaware county.

The southern boundary of the group is not defined. The
Delaware river, however, cuts along the southern edge of

the belt as it is known to exist. The newer formations

of New Jersey rest upon these rocks.

The northern edge of the belt is to some extent hypothet-

ical. The gneisses of this belt merge or fade into those of

the middle belt, and no line of division can be expressed.

The line of boundary designated on the map, however, is

located where the gray feldspathic, micaceous gneisses of

Philadelphia merge into a more schistose micaceous variety

characterizing the Manaynnk belt.

The dip of the rock throughout the belt is to tiie north-

ward, though there are numerous minor folds and contor-

tions observable in all sections of the belt.

There are nnmerons fractures and faults which add to the

complications. Some of tliese fractures seem to have had

no effect on the adjoining bedding, (see Fig. 6,) while along

the lines of others the beds are bent and twisted, (Fig. 7
.

)
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n^.6.

Fault litMicaceous Cfizeiss,

OIrlQuarrybelowIhlumbiaBr.
^ Fhila.

Fault and contorHon below

Columbia Bridge,Philad’a

Fig, 7,

It will be seen that in Fig. 6 the rocks on the two sides of

the fracture stand at different angles. There does not seem

to be any disturbance in the immediate vicinity of the crack

itself, in Fig. 7 the bedding of the rock ascends towards the

line of the crack from both sides. In Fig. 6 the rock stands

at a high angle, while in Fig. 7 they lie at low angles.

The deduction from these facts would be that the disturb-

ance along the immediate line of fault is dependent upon the

relative angle of the fault to the bedding of the rock. Thus

if a fault be vertical and the bedding of the rock be vertical

there would be no evidence of movement. In Fig. 7 t here

has evidently been lateral jiressure, but no evidence of any

great amount of vertical movement.

These two cases are cited as illustrations. There are,

however, hundreds of similar occurrences throughout the

belt.

West of the Schuylkill river, about the center of West
Philadelphia, we find a curious alternation of Hornblendic

gneiss with Micaceous gneiss. The dip of the rock seems

to be to the westward. The structure is complicated by

breaks and fractures, and there seems to be no solution of

the relative order of the mass.

Fig. 8.

Alternations ofMicaceous andJTornbletidic Gneiss,

For^ fifth and Walnut Streets,Philadelphia

.

Fig. 8 illustrates the succession of Hornblendic and Mica-

ceous gneisses. This was the appearance of the cut some
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years ago. The face has since then been cnt back some dis-

tance and the aspect considerably changed.
Near the eastern end of the cut, Fig. 8, will be observed

a fracture which has caused a slight movement in the Horn-
blendic bed. Fig. 9 is an illustration of this fracture as it

appears now. A triangular wedge of this Hoi'nblendic rock
remains on the east side of the break, and its continuation

on the west side is only just visible above grade level. A
small fr-agment of the Hornblendic rock is detached, and
is wedged in between the Micaceous rock about half way
between the ends of the Hornblendic bed. The movement
here has been about ten feet.

F,g.9.

ALTCR^ATI0NS or MICACEOUS X HORNBLENDIC GNEISS

rORty riCTH S walnut STREETS WEST PHILA.

It will be readily understood from these few illnstra-

tions, how difficnlt it is to determine the equivalency of any
of the beds within the area.

Hornblendic slates and gneissic rocks are more frequently

met with in this southern belt than to the north. They do

not however seem to be confined to any particular hoiizon,

and they have not been traced any great distance from north-

east to southwest. The iDiincipal localities of hornblendic

gneiss are along the Schuylkill river at Columbia bridge,

and at a locality abont an inch on the map above the bridge.

There are numerous other localities east and west of the

river, but it has not been proven that they are continuations

of these belts which cross the river.

The rocks of this belt dip to the northward throughout

the entire area with few local undulations
;
the dip varying

from thirty to lifty degrees.



SOUTH VALLUY HILL, C^ 31

The analyses of the rock of this belt are Nos. 4795, 4878,

4900, section B
;
Nos. 5540, 5555, 5572, section D

;
and 6101

;

the Eustatite of Flushing school-house. No. 4949. The oc-

currence of this magnesian rock at Flushing seem to be local;

and this is the only locality within the belt where such a

rock is known.

South Valley Hill Mica Schists.

[Hudson River Group.

This group of slates and schists is found in the southern

portion of Upper Merion township, Montgomery county.

It crosses the Schuylkill river in a narrow belt, and extends

into Whitemarsh township. Its eastern limit is indefinite.

These slates and schists form a prominent ridge (flanking

the Chester county limestone on the south) called the South

Valley Hill, and hence their name.

The rocks of this group extend westward to and beyond
the Susquehanna river.*

A short distance west of Gulf Mills the South Valley Hill

divides into two spurs. The northern arm or spur ends

northeast of Gulf Mills. The southern spur extends to the

Schuylkill river at West Conshohocken and is also found

east of Conshohocken.

The structure of the South Valley Hill in the vicinity of

Gulf Mills is a double synclinal. See Fig. 10. The north

spur of the hill is encircled by limestone and slate alter-

nations, apparently of Trenton age.

The anticlinal fold which separates the northern from

the southern spur, extends to a point a short distance west of

Gulf Mills. There seems to be a synclinal depression on the

crest of this anticlinal fold, which forms a prominence of

slates between the two branches of the brook which flows

into the mill dam at Gulf Mills.

[* In the reports on Lancaster and York counties they have been considered

by Prof. Frazer, as by Prof. Rogers, as underlying the great limestone forma-
tions of southern Pennsylvania, No. II. In this report Mr. Hall gives an
elaborate series of facts going to show that they overlie the limestone, as Mr.
Rogers’ assistant of 1836, the late Prof. John Frazer, always contended that

they did.—J. P. L.]
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Tiri-lO.

S(PCtion from J/endorson Slalion fhrough On/fMUls, Uppor and
JjOivrr Morion lownships.

The south spur of the South Yalley Hill belt is a syncli-

nal, cut off along its southern side. It rests against the sye-

nite ( Laurentian) belt. There is undoubtedly an unconform-

ity between the formations (see Fig. 10) ; but the line drawn
between the syenite and the schistose slates may or may
not be the line of a fault.

The rock is generally a quartzose mica schist. There are

occasional beds of sandstone and quartzite found with the

mica schists, and the whole group was considered by Mr.'

Rogers as equivalent to the Potsdam sandstone or altered

Primal
;
but a glance at the accompanying section (figure

10. Avill convince the reader that the structure proves it to

be of more recent date than the limestones of No. II.

West of the Montgomery county line, near the southern

margin of this group, we find garnetiferous mica schists.

These mica schists resemble, in many respects, some of the

Manayunk schists south of the syenite belt. I do not in-

tend to assert that they belong to the same horizon, although

there may be some such relation between the two Itelts of

rock.

East of the Schuylkill river there is an area of slates ex-

tending to the vicinity of Marble Hall. It is principally

confined to the south side of the trap dyke, and seems to be

a continuation of the south arm of the South Yalley Hill.

Between Spring Mill and Y^est Conshohocken it is flanked

on the south by limestones. Between Spring Mill and Bar-

ren Hill its southern limit is not clearly defined
;

it, how-

ever, seems to rest against the Potsdam sandstone. The

blue-lined area on the map between it and the Potsdam is

hypothetical.

The eastern extremity of this belt of slates is indefinite,

as indicated by the color on the map. Ther^ are exposures
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between Marble Hall and Barren Hill and along the road

between Marble Hall and Spring Mill.

Iron ore is found in the vicinity of Marble Hall within the

area of these slates
;
and there are ore deposits west of

West Conshohocken, along the southern edge of the belt.

These ores are the result of the decomposition of the slates

and schists. From their position it would be concluded that

they belong somewhere near the base of the group. Brown
hematite ore also occurs north of Gulf Mill, along the road

leading to Henderson station. The ore bank is at the base

of the slates, close to the edge of the underlying (Trenton)
^

formation.*

Between Potts Landing and Harmansville there is an ex-

tensive deposit of clay carrying large quantities of Linionite,

and extending eastward beyond Marble Hall.

A synclinal flexure crosses the Schuylkill river at Potts

Landing. This fold passes northwestward between Hen-

derson station and Bridgeport.

The probability is that some of the clay and Linionite

east of Potts Landing is formed bj^ the decomposed slates of

the Hudson River group resting in the synclinal basin of

limestone.

These clay and Limonite deposits are indicated on the

map by dots upon the limestone. The reason for so indica-

ting them was, that they have not been classified
;
and that

all of the iron ore clay is shown in this way. The belt of

Limonite clays extending west of the Schuylkill river, south

of Matsunk and Henderson station may owe its origin, in

part, to a sharp synclinal fold in which the decomposed
slates of the Hudson River group rest. The analyses of

the rock are to be found under Nos. 7704, 7733, 7773, and
7214, 7220, 7234.

Slate and Limestone alternations. {Trenton.^

The lateral extent of the rocks assigned to this group, is

indefinite. The alternations of slate and limestone flank

* This is very instructive, because it brings these ore deposits into analogy

with the Ironton ore banks in Lehigh county, and others in Middle Pennsyl-
vania.

3 C^
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the slates of the South Valley Hill on the north, and form
the southern limit of the Valley (Magnesian) limestone. The
marble is probably the line of division between the lower

limestones and the Trenton group. The distinguishing fea-

tures of thegrouj^ are the thin bedded limestones and alter-

nating slates. The limestone is usually micaceous. The
slates, when weathered have a silvery appearance. Usually

there is a considerable amount of iron pyrite disseminated

through the mass.

Along the south side of the South Valley Hill the rocks

of this group do not appear, or at least they have not been

identified.

I consider that the group marks a transition between the

limestones and the overlying mica schists.

Magnesian Limestone and Marble.

{Limestones of No. II. ]

These are the limestones of the Chester county valley.

The distribution of the limestones is somewhat irregular.

The synclinal trough in which the limestone is comprised,

is traversed by minor folds, wliich extend in a diagonal di-

rection across the axis of the main folding. This structure

may be readily understood by referring to the large map, or

to the figure showing the distribution of the Potsdam sand-

stone.

From the Chester county line the limestone belt extends

through Upper Merion, Plymouth, White Marsh, Spring-

field, Upper Dublin, and Abington townships in Montgom-
ery coiinty

;
its lower strata along the northern edge of the

belt, resting upon the Potsdam sandstone of the North Val
ley Hill or over-laid by the Mesozoic sandstone. The main
belt extends eastward to a point about half way between

Fitzwater town and Willow Grove.

East of the Schuylkill river there are two well defined syn-

clinal basins flanked by the Potsdam sandstone.

West of the river a synclinal basin extends to the north-

westward between Bridgeport and Henderson station and
like those east of the river, is flanked on both sides by the
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Potsdam. This fold crosses the Schuylkill river at Potts

Landing and is visible in the exposures along the river

bank. The apparent great widthof the limestone belt along

the Schuylkill and east of the river, is due the folding of

the measures.

Owing to the scarcity of exposures I found it impossible

to locate the exact axes of these folds, and they are there

fore not indicated on the map
;
but in Fig. 14 (1), three of

these axis are indicated by dotted lines.

The southern margin of the limestone area is more com-

plicated than the northern side. By considering the South

A^alley Hill slates equivalent to the Potsdam sandstone, the

structure becomes simply an unbroken synclinal
;
but as we

have seen that the slates of the South Valley Hill are in all

respects different, and were deposited, under different con-

ditions from those existing during the Potsdam age, upon
the limestones, it is not possible to consider the top of the

limestone their base, and the structure is not so easily ex-

planed by a simple fold. The south side of the limestone

area between Spring Mill and its eastern extremit}", however,

is really bounded by the Potsdam sandstone
;
so that this

portion of the area is a synclinal basin. But from Spring

Mill west to the Chester county line the Potsdam has not

been identified on the south side of the limestone.

Fiy.lL

Section along theSchuyliUlHiYer t/irougfi W.Conshuhochen
,
Vpper k-.

LotverMorion Tofrn.ships.

The Laurentian flanks the Hudson River slates on the

south, except in the vicinity of Conshohocken, where the

limestones rest against it. The Hudson River slates cover

the southern edge of the limestones. Fig. 11 is taken on the

line indicated by on the map, and shows the relative po-

sition of the limestone, slate and syenite (Laurentian) belts.

The probable explanation of the structure is that there is
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an nnconformity as well as a fault between the Lanrentian
and the Cambrian (Cambro Silurian) rocks.

In the area between Spiing Mill, Barren Hill and Marble
Hall there seems to be indicated a nonconformity between
the slates and the Potsdam Sandstone.

Tig.l2.

Section iJiroiigfi (hnshohocien ScSpringMiltalongSchujlkUlRiver,
WhitcMarsh Toivaship,

Fig. 12 shows the relations of the rocks along the line

of section Gr. Hn the figure the Potsdam is bounded by a

fault, which may or may not in reality exist.

At Spring Mill the limestone seems to rest directly upon
the Potsdam. West of West Conshohocken the Potsdam
does not exist and the limestone rests directly upon the

Lanrentian (syenite).

Some of the beds of limestone west of the Furnace at

West Conshohocken are mixed with debris of the Syenites
;

this character seems to be local. There is little doubt how-

ever of an unconformity betw'een the Potsdam and the sy-

enites, and there is here proof of i')f)rtion of the syenite

(Lanrentian) having been exposed during the deposit of the

limestones.

South east of the eastern extremity of the limestone val-

le}^, we find a limestone on the south side of a Lanrentian

anticlinal which passes through Weldon and Abington,

Abington township. At Huntingdon Valley this limestone

rests upon the Potsdam sandstone. Between Huntingdon
Valley and Mooretown it rests directly upon the Lauren-

tian
;
the Potsdam either having been eroded prior to the

deposition of the limestone, or the Lanrentian having formed

a prominence over which the Potsdam sandstone was not

dej^osited.

The accomi^anying Figure (13) is taken from the geological

map. The rocks stand nearly vertical and the map can
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therefore be viewed as a cross section from east to west. It

will be seen tliat the Potsdam cnrves slightly sonthward at

Hnntingdon Valle}^ and at Waverly Heights. The thick-

ness diminishes and the formation disappears. The lime-

stones rest upon the Potsdam at Huntingdon Valley and
seem to overlap the edge of the Potsdam nnconformably.

At Sjnlng Mill the same state of things seems to exist.

The al)sence of a formation at any particular place is not

necessarily proof of the existence of a fault. The ocean

bed through this section of country was uneven and the crys-

talline rocks, x)i’ol>al)h" in many places, projected above the

surface of the water. This was indicated by Prof. Rogers

long ago.

The thickness of the limestone in the Chester-Montgom-

ery county valley is a difficult question to answer. The
probability is that it is not far from two thousand feet thick

;

but it may be much less.

The analyses of the limestones have the following num-
bers : along section F, 6132, 6133, 6143, 614.5, 6147, 6149

;

along section G, 7108, 7109, 7124, 7143, 7159, 7169, 7170,

717k 7174, 7181, 7187, 7206, 7222, 7225
;
on section H, No.

7701.

Potsdam Sandstone {Rogers') Primal.

{Synonyms : Edge Hill Pock; Eurite; Itacolumite.)

Tlie sandstones, quartzites and conglomerates belonging

to this horizon, extend in an unbroken belt from the Dela-

ware river, at the Trenton ‘city bridge,’ to Huntingdon
valley, in Montgomeiy county. Between Huntingdon val-

ley and Abington station on the North Pennsylvania rail-

road, the rock is not found. The belt continues, however,

from Waverly Heights to the vicinity of Chestnut Hill.

The range may be considered as a unit, inasmuch as the

break is a short one and the structure the same to the east

and west of it.

Fig. 13 represents the conditions between the two points

above mentioned. This entire belt of Potsdam flanks an

anticlinal fold of Laurentian (syenite) on the south.

The princix)al exposures of the Potsdam are found flank-
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ing tlie limestone valley on tlie north, between Valley

Forge and the eastern extremity of the limestone basin,

east of Fitzwatertown, encircling the eastern end of the val-

ley, and Hanking it on the south, as far west as Spring Mill.

The distribution of the formation is given in Fig. 14, (1).

The belt extending from Huntingdon valley to the Dela-

Avare river is not shown, except its western extremity at the

Pennepack creek.

Comparing this area Avith that assigned to the Primal in

the map borroAved from the Report of 1358) Fig. 3,) it Avill

be seen that there is quite a difference in the shape noAv

given to it.

The belt extending from the DelaAvare to the PennejAack

creek, or Huntingdon Amlley, is flanked on the south by
mica schists, except in the vicinity of the Pennepack, Avhere

the limestones overlie it. This belt of Potsdam forms the

south boundary of the syenite belt (Laurentian) upon
which it rests. The Potsdam usually forms a ridge Avhich

is recognizable, although it is subordinate to the syenite

ridge as, in many places, Avest of the Bristol Mill creek, in

Middleton toAvnshijA. The rock is subject to local contor-

tion, and it is impossible in many cases, to decide Avhat the

true dip of the rock is.

The ‘ surface creep’ is strongly marked in nearly all the

exposures. It is invariably to the sonthward along this

belt
;
so that a cursory glance at the surface-dips Avould

lead an observer to conclude that this ‘ Itacolumite’ belt

underlay the sjmnites Avhich flank it on the north.

Figure 17 sIioavs the face of a quarry in Southampton
tOAviishijA, Bucks countjG The depth of the creeiA here is

eight or ten feet.

This belt of Potsdam has been considered hitherto a

synclinal
;
no doubt the idea Avas partially derivedlTom mis-

leading dips. If is evident from cross-sections that the

belt is a monoclinal.

Section A crosses the Potsdam belt at its eastern extremity.

The belt flanking the Potsdam on the north is the syenite

belt Avhich extends across the district the DMaiA^are county

line. The rock flanking the Potsdam on the south, at the
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‘ city bridge’, opposite Trenton on tlie Delaware river, is

rather different in appearance from anything found else-

where.

Fig. 15 represents the Delaware river section (Section A.

)

The fault may be simply nonconformity. The southern

margin of the Potsdam is left indefinite throughout. The
drift and debris renders it impossible to determine accu-

1 ately the latitude of the belt.

Fig.15.

Section aton^ theDelanrare throughZoirerMakefteldiFallsTownships.

Fig 16.

Section along.the^eshaminj Cr. through MiddletonhBensabem Tbwndups.

Quarty ofFbtsdam Sandstone showing the "Creep”on Knights.
Property, Southampton Township.Sucks Co.

Along the Weshaminy creek, (section B,) the Potsdam oc-

cupies the same relative position in the syenite belt, but is

flanked on the south by unmistakable mica schists. (See Fig.

16.) There is no indication of synclinal structure as indi-

cated in Fig. 25 (1.)

The belt which extends from Waveiiy Heights to the vi-

cinity of Chestnut Hill is not indicated on the mmp. Fig. 3.

The limits of this belt are not sharply defined. At Wa-
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verly Heights it forms a prominent ridge. West of this

point its existence is proven by exposures along the roads

crossing the belt. The mica schist Hanking it on the south

encroach upon it and in some places probably extend across

the belt and rest upon the syenites.

The Potsdam sandstone outcrops, which flank the lime-

stone valley on the north and extend along its southern

side as far west as Sj^ring Mill, afford the best opportunity for

studying the formation.

The structure is somewhat complex and seems to have

been subjected to two series of foldings.

The main fold seems to be a prolongation of the South
Valley Hill synclinal fold while the flexures along the north

side of the limestone are at an angle and belong apparently

to another system.

The direction of the main fold is about W. 75° E.
;
but

the axis of the folds along the north side of the Valley are

about south 80° east. The probability is that the north-

west south east flexures are of earlier date than the north

east south west folding. My reason for this conclusion is

that we And slight curves or deflections along the Potsdam
ridge, (known as Edge Hill,) or the belt which extends from

Spring Mill to Willow Grove
;
and these curves are opposite

the prolongation of the anticlinal and synclinal flexures.

The structure of the belt which extends from Spring Mill

eastward is monoclinal. Towards its eastern extremity

there may be a complication of synclinal foldings, but I

have not been able to prove their existence.

Figure 25 (3) gives the interpretation of Prof. Rogers
;
but

the sharp synclinal and anticlinal told in this figure I have

not myself demonstrated, and have therefore repeated the

structure as a simple monoclinal in Fig. 18.

The dotted line over the limestones indicates that there

are folds which have not been determined. In Fig. 25 (3)

several folds in the limestone belt are indicated by a dotted

line below the section.

Fig. 25 (4) is a section from Morgan’s Mill to the Avest of

Yerke’s Factory. The Potsdam is indicated by the form of

the eastern extremity of the sandstone east of WilloAV Grove
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Tig.18.

Spction fromLancasterrille todiestnut Ilill, through WJutemarsh.

Section across the east end oftJwlimestone valley , Abington Township.

Weldon.

Fig. 21.

Section fromFitziratertown to Wnver/yJTeight.s through FppcrFublin,

Abington &.Chcllenham Townships.

Fig.22.

Section fromibrtWashington to the vicinityofC/ustmitHill.
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Fig. 14 (1) ;
but, as tliere is still some question as to the

exact structure, it has been drawn as a simple synclinal fold
;

Section Dl.

Fig. 19 is taken on the same line as Fig. 25 (4).

Fig. 20 is on the line of section E. There is a minor con-

tortion in the synclinal basin
;
and it will be seen from the

maj) that the existence of the sandstone towards the south-

ern side of the valley is questionable.

It will be seen that the Potsdam sandstone does not occur

on the south side of the syenite anticlinal in either of the

sections, Fig. 19 or 20.

In Fig. 21 1 between Edge Hill P. 0. and Fitzwatertown

the Potsdam forms a low anticlinal which is the eastern

portion of an anticlinal, north of Lancasterville shown in

Fig. 22 north of Valley' Green.

In the two Figs. 21 and 22 the Potsdam is found on the

south side of the syenite (Laurentian) anticlinal.

West of the Pennepack creek the relation of the Potsdam
sandstone to the limestone is indicated in Fig. 23.

The synclinal in Fig. 19 would be about opposite Yerkes-

ville.

Fig. 24 gives the structure of the Potsdam sandstone on

the north side of the limestone valley at Cold Point on the

line of section F’.

This Cold Point anticlinal is shown in Fig. 18, south of

Lancasterville, and ought to apjoear in Fig. 22 at Flonrtown,

but no proof of its existence.

AVest of the Schuylkill we find the folds of the Potsdam
similar to those east of the river.

The structure of the Valley Forge Potsdam area is not

clear, but it seems to be a double anticlinal with the axes

parallel to each other, and also parallel to the folds along

the north side of the valley east of the Schuylkill river.

The southern boundary of the Potsdam area south of

Valley Forge, I have not determined.

The character of the Edfiehilt rock is somewliat variable,

though there is little change along the belts, from the

Delaware river to Huntingdon valley, and from AVaverly

Heights to Chestnut Hill, and in the belt flanking the lime-
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stone valley on the south, between Spring Mill and the east-

ern end of the Edge Hill ridge, south-east of Willow Grove.

It is usually a fine-grained white, or gray sandstone, and

quartzite, with scales of light-colored mica. It is usually

thinly laminated. Occasional beds of fine conglomerate are

met with.

Conglomerates .—Following the belt around the east end

of the synclinal at Willow Grove, we meet with heavy beds

of conglomerate formed of debris from the syenite. These

conglomerates are overlaid by finer sandstones and schistose

sandstones or slates.

Fig. 23.

Section along ihe Pennypack (Feek,MorelandTownship.

Sedion thivugh CbldToint&MarbleHall.rtymonlhkWhitemarsh Tbnnships

These slates are exposed in a cut along the North-East

Pennsylvania R.R., below Willow Grove.

It is in this horizon that the brown hematite ore occurs

which flanks the Potsdam ridges. The iron ore clay at

Brownsville is, undoubtedly, of this horizon. The iron ore

deposits encircling the eastern end of the limestone valley,

between Edge Hill and Fitzwatertown, belong to this up-

per Potsdam slate-horizon. The iron ore at Oreland, and
that developed along the south side of the Hickory-town-

Cold Point anticlinal, as well as some of the deposits north

of Chestnut Hill, belong to the same horizon.

To the north-west the color of the Potsdam becomes
darker, and in some places is of a dull red color, resembling-

somewhat the color of the Mesozoic sandstone which flanks

it on the north.
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The difference in color may be partially acconnted for

the fact that the belts on the soutli stand at high angles,

and the iron oxide stain would more easily be washed
out than along the north side of the valley where the

rock lies at a lower angle. The coloring matter of the Meso-

zoic sandstone may also have had its influence upon the un-

derlying rock.

Tlie names Itacolumite and Hydroinica schist have been

applied to the specimens analyzed.

Specimens Nos. 4616, 5348, 5892, 5894, 6121 and 6159, be-

long to the horizon of the Potsdam.

Syenitic and Gneissic rocks.

(Laurentian.)

The crystalline rocks of this group extend from the Dela-

ware liiver, above the Trenton ‘citv bridge,’ to the Dela-

ware count}" line, west of the Schuylkill River. The belt is

flanked on the north by the Mesozoic sandstone between the

Delaware River and the vicinity of Dreshertown. The shape

of the area is given in Fig. 14, (2.) Between the Penne-

pack creek and the Delaware the Potsdam forms the south

boundary.

Between the Pennepack and Waverly Heights the lime-

stone and mica schists rest against the syenites. The mica

schists flank the belt on the south between Chestnut Hill and
the Delaware county line. The schists of the South Valley

Hill and tlie limestones flank the group on the north side west

of the Schuylkill River. East of the Schuylkill the Potsdam
sandstone forms the north boundary to the vicinity of Dresh-

ertown. There are fine exx^osures along the creeks crossing

the belt. The exx)osures along the Schuylkill river indicate

a broken anticlinal. See Fig. 12.

In Fig. 14 (2) a dotted line indicates an anticlinal fold

passing north of Chestnut Hill, also an anticlinal axis north

of Willow Grove. Besides these there are undoubtedly

many other minor folds, but it has been imj^ossible to de-

fine them.

The rock is harder than that of the adjoining belts and it



LAUUENTIAN. C“. 47

consequently forms a prominent ridge. It is known as Buck
Ridge between the Neshaminy and Pennepack creeks. The

character of the rock is the same as the Lanrentian of tlie

Welsh mountain and the rocks of the Durham hills at Eas-

ton.

Small particles of magnetite have been found in many
localities. No beds of this ore however are known within

this belt.

At one locality 'plumbago has been found. It is said to

have been mined at one time, but there is no indication of

its existence in quantity. The old mine is located on A.

Johnson's farm, about one mile southeast of Feasterville,

north of the road to Brownsville, Southampton township,

Bucks county.

Crystaline limestone occurs in a local deposit on Van
Artsdalen’s farm, west of the Neshaminy creek and south-

east of Rockville, in Southampton township. The quarry

has long been known to mineralogists.

A variety of gray and red granite, on Willard's place,

between Somerton and Feasterville, has been used by the

railroad company for bridge abutments.

Below the Trenton city bridge there is an ex^Dosure of

rock of doubtful age.

These are indicated in section A, and also in figure 15.

(Analyses Nos. 4409, 4445, 4446, 4452.)

The following analyses of sj)ecimens have been made : On
section A, 4310, 4351, 4360, 4362, 4371, 4378, 4387, 4388 ; on
section B, 4457, 4458, 4473, from Van Artsdalen’s quarry

and 4504, 4532, 4539, 4582 from other points along the sec-

tion : On section C, 5247, 5268, 5277, 5278, 5303, 5304, 5306,

5309, 5311, 5321 : On section D, 5469, 5495, 5514, 5526, 5530,

5540, 5555
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TOW^^^SHIP GEOLOGY.

Lower Maliefield Township in Buchs County.

{Mesozoic Sandstone.)

The whole of the northern portion of the township is cov-

ered by the New Red sandstone. Its sonthern limit be-

tween the Delaware river and the Pennsylvania canal is

difficult to define on account of the Alluvial deposits which

overlie it. The boundary is however somewhere in the vicin-

ity of J. Demmer’s property.

West of the Pennsylvania canal the bonndery is tolerably

well defined. A ravine or depression on L. Saber's proi)-

erty, south of G-eorge Justice's quarry on the west bank of

the canal, marks its limit. From this ravine, west, to the

township line, it forms almost a straight line. The brook

which flows into White’s Lake forms an elbow at the line

of junction of this group with the syenites which flank it on

the south. The boundary crosses the Delaware Branch of the

Bound Brook railroad a short distance south west of Palmer
station, and crosses the west townshij) line in the vicinity of

H. H. Brelsford’s house, north of the railroad. The streams

are small and there has not here been the amount of erosion

we find elsewhere along the edge of this formation.

We find a deposit of gravel in the neighborhood of the

railroad along the west edge of the township, which to

some extent obscures the limit of the sandstone.

There are numerous exposures of the sandstone and shale

along the railroad cuttings. At Geo. Justice’s quarry on
the west bank of the Pennsylvania Canal, near the south-

ern margin of the formation the dip of the rock is about 5°

north 20° west. This may be taken as an average through-
out the township.

4 ce.
(49 )
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There is much micaceous red and gray sandstone and red

shale.

Potsdam sandstone.

The southern boundary of the township is nearly on a

line with the belt formed by this group. Near the canal in

the southeast corner of the township, and west of Queen
Ann’s run in the southwest corner of the township, the

Potsdam belt is south of the townshij) line. East of Queen
Ann’s run the belt passes just south of an angle in the

township line.

The rock is a fine grained sandstone with micaceous part-

ings, occasional beds of coarse sandstone and conglomerate,

and beds of quartzite.

Tourmaline crystals are numerous, usually quite small,

needle like. Cubes of iron pyrite are found in nearly all lo-

calities. Cubical cavities are often met with when the rock

has been weathered.

Dan. Neeley’s quarrj^ is located about the center of the

south township line.

There are other exposures of the rock along the belt within

this township, but they are unimportant.

Syenite, {Laurentian.)

These rocks form the belt between the southern edge of the

Mesozoic sandstones and Potsdam sandstone.

The principal exposures of the rock are along the Dela-

ware below J. Demmer’s house and opposite S. Dana’s

property ; also along the Pennsylvania canal on S. Dana’s

and on Wm. Moon’s property.

Falls Township in Bucks county.

Alluvial.

Gravel and river deposits cover the greater portion of

the south half of the township. Near the northern edge of

the gravel we find terraces and escarpments. These escarp-

ments have a diagonal course across the township. The es-

carpments mark the successive courses of the Delaware river
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as it has gradually undermined the Cretaceous beds which

are now eroded or concealed below the alluvial, (except at

Turkey Hill, in Pennsylvania) but flank the river on the

New Jersey side. The course of the river at one time, has

been on a line between Morrisville and Tullytown.

Itis a question whether the gravel can justly be subdi-

vided by reference to these different horizons or levels.

My opinion is that they are all intimately interlinked, and
the change has been a daily one, which began at the time

the river first began to undercut the Cretaceous or possibly

Tertiary measures.

The gravel is found upon the clay of Turkey Hill.

In connection with the gravels and their arrangement in

this township, it is well to call attention to the depression in

the Potsdam ridge north-west of Morrisville and in the

neighborhood of the crossing of Rock run into Lower Make-
field township. The Delaware river has possibly a one time

crossed to the south side of the Potsdam at this point and
worked its way in a north-westerly direction toward Fall-

sington.

Wealden. {Cretaceous X)

The southeast portion of the township is underlaid by the

pottery clays described in the New Jersey reports. The
alluvium, however, covers to a considerable depth. At Tur-

key Hill there is an area which has withstood the erosion of

the river and affords the only outcrop of the AVealden (tj

which I know of in the State.

Mioa Schists.

It is fair to presume that the mica schists underlie all of

the more recent deposits and extend to the neighborhood
of the north line of the township and probably as far east

as Rock run. Whether they extend southeast of this line

is questionable.

There are no exposures anywhere within the township
which give any satisfactory data. Much of the surface is

covered by a debris formed by the decomposition and break-

ing up of the underlying rock.
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Potsdam Sandstone.

The belt of sandstone extends along the northern edge of

the township. It crosses the northeast corner of the town-

ship a few yards above the Trenton “city bridge,” above
Morrisville. At the first angle in the township line, the for-

mation is probably north of the line. West of the center of

this line it crosses and recrosses several times and reaches

the west township line a short distance above Oxford Valley.

The rock forms a ridge which is quite prominent near the

western side of the tOAvnship.

There are nnmerons exposures along tiie belt. The prin-

cipal quarry is on Pratt’s place a short distance west of the

“city bridge” above Morrisville.

The rock here is sandstone and quartzite with micaceous

layers or partings. Cnbes of iron ])yrite and small tourma-

line crystals are plentiful in some of the beds. They usu-

ally occur in the line-grained sandstone.

Sijen lie. ( Laurentian.

)

The area of this formation is limited to two small triangles

north of the Potsdam, and a l)elt south of the Potsdam along

the Delaware river from the vicinity of the “City Bridge”

to the U2)per end of the island 02^2)0site Morrisville.

The areas north of the Potsdam are in the northeast and
northwest corners of the townshijL These are connected

with tlie main belt Hanking the Potsdam on the north.

There are several exx)osures of the rock along the Pennsylva-

nia canal.

The belt south of the “City Bridge” may iDossibly be-

long to some other gi’ouj^ of rocks than the Lauren tian.

They are very similar however to those north of the Pots-

dam sandstone outcroi).

Middletoion toionship in Buclcs county.

Alluvium.

There is some gravel to be found in the central and north-
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ern portion of the township resting upon the Mesozoic and

Laurentian or syenite belt. Tliis gravel seems to extend

across Lower Makefield townshix) to the Delaware river.

The southern portion of the township is covered by the

river gravel and debris of the decomposing schists.

In the vicinity of Langhorne station there are deposits of

gravel and clay which seem to differ in character from the

ordinary gravel. The clays associated with this gravel, may
be partially due to the decomposition of the micaceous beds

which occur in the Potsdam sandstone group.

The gravel and debris conceals the rock south of the Pots-

dam belt excejit along some of the brook courses.

Mesozoic.

The northern third of the township is occupied by the

Mesozoic. '

The south boundary is marked by a brook entering the

Neshaminy creek south of Core creek and Bridgetown.

East of the head of this brook' the boiindar}^ is almost a

straight line to the east township line just north of the rail-

road intersection.

Near the eastern edge- of the township there are no ex-

posures of the rock. In the neighborhood of the Neshaminy
creek however there are numerous exposures. The forma-

tion here, as elsewhere, is made up of alternatiug beds of

sandstone, conglomerate, shaly sandstone and shale. The
conglomerate and sandstone varies greatly in color, from a

pale yellow or wdiite to bark red and gray.

Mica Schists.

Tlie schists occupy the southern portion of the township.

There northern boundary is a line drawn from theNesliam-
iny creek at the conffuence of Chub run to Oxford Valley
P. O. This is approximately the line of the Potsdam belt.

The only exposures of any consequence are along the

Neshaminy creek from Chub run to the townshixi line below
Hulmeville. (See section B.)

The rock along the northern edge of this belt is a garnet-

iferous mica schist. Proceeding southward the garnets
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gradually diminish in quantity and give place to mica schists

with quartz. Alternations of hornblendic slate occur in the

garnetiferous belt.

Potsdam sandstone.

The Potsdam enters the township in a narrow belt cross-

ing the east township line north of Oxford Valley, passes

through Flowers mill, and curves southward towards

Langliorne. bh-oni the vicinity of Langhorne to the Ne-

shaminy creek it forms a straight line. It crosses the Ne-
shaminy above the rail road crossing. At this point the

Potsdam makes a barrier across the creek and forms what
is known as Neshaminy Palls.

There are few exposures in the eastern portion of the

township. At Flowers mill there is a quarry worked l)y

the rail road company. Between Langhorne and the Ne-
shaminy creek there are numbers of exposures along the

brooks which cross the belt, as well as in the railroad cut-

tings.

The dip of the rock varies from 80° to 90° where not dis-

turbed by surface dislocation
;
but in numbers of places

along the rail road between Langhorne and the Neshaminy
creek the api^arent dip of the rock is to the northwest.

This I found to be due to the ‘creep’ or folding over of the

upper edges of the rock. The lower beds of the group are

quartzite and sandstone. Some of the upper beds are mi-

caceous. The upper portiou of the grou]:) is softer than the

low'er beds and therefore occupy the south flank of the ridge.

The Neshaminy creek has cut its channel parallel to this

belt between Oakford and Club Run.

Syenite. {Laurentian.)

The Syenite belt is bounded on the north by the Mesozoic

sandstone. Between Bridgetown and the angle in the Ne-

shaminy creek west of Attleboro the Neshaminy marks its

limit. The Potsdam sandstone flanks the syenite on the

south, along a line across the township from a point north

of Oxford valley through Flower’s mill to the Palls of the

Neshaminy.
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Along the course of Bristol Mill creek and in the vicinity of

Attleboro there is considerable debris upon the rock, which

conceals it from view. This is partially the result of the de-

composition of the adjacent and underlying rocks.

Along the Neshaminy creek there are numerous expos-

ures of the rock.

The rock is variable in character. There are some which

resemble the garnetiferous feldspathic rock of Wm. Moon's

quarry
;
others are micaceous and resemble some of the mica

schists.

Bristol township in Buchs county.

Alluvium.

Nearly the whole of Bristol township is covered with

gravel and clay.

Terraces and escarpments are distinguishable south of
'

Emilie P. O. These have a general northeast and southwest

course and correspond to those in the adjoining township

of Palls. Mill creek marks the course of one of these es-

carpments, which undoubtedly corresponds to the one

marked by Jordan creek and Bock run in Falls township.

The northern portion of the township is covered by a de-

bris principally derived from the disintegration of the un-

derlying rocks. There is considerable gravel along the Ne-
shaminy creek between Newportville and Schenck’s station.

Clay occurs in the Laurel Bend neighborhood near the

school-house.

Mica Schists.

In the northwest angle of the township, north of Emilie

P. O. mica schist is found on Queen Ann’s creek. Along
the Neshaminy creek exposures of the rock are numerous
between the north township line, above Newportville, and
Schenck’s station, or Bridgewater, on the Pennsylvania
Railroad.

On Queen Ann’s creek the rock is a coarse crystalline

schist, composed of large plates of mica with feldspar and
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quartz. Along the Nesliaminy creek the rock is not clifter-

ent in coiu position, but usually is more schistose, and the

mica occurs in small crystals.

In the vicinity of Nevvportville the rock is rather more
silicious than elsewhere. The rock is much contorted, but

usually lies at low angles and pitches to the northward.

Mesozoic.

The sandstones and shale of this group cover the entire

area of the township lying north of Mill creek. Tlie Ne-
shaminy and Mill creek form the southern boundary. There

are numerous exposures of the rock along the Neshaminy
creek. There are also some quarries in the vicinity of

Rockville.

The formation is composed of alternations of slate, sand-

stone and conglomerate. The conglomerates and sand-

stones are composed of the
^
fragments of the underlying

'measures. Tlie escarpment formed by Mill creek and the

ISTeshaminy is quite abrupt and the limit of the formation

is sharply defined.

St/enite. ( Laurentian.

)

The triangle formed by Mill creek and the south town-

ship line is occupied by the Syenites. At Rockville the

Sj^enites extend noi'th of Mill creek to about the center of

the town, where they are capped by the Mesozoic.

There are few exix)sures of the rock except at Rockville-.

The composition of the rock is principally quartz, feldspar

and hornblende.

The rock is usually decomposed on the surface to a con-

siderable depth. Fragments of the underlying rocks are

found throughout the surface debris

SoldiLampion toionsliip in BuclxS county.

Mesozoic.

The northern end of the township is covered by the Meso-
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zoic. Tlie southern boundary is Mill creek and a west branch

of the same creek to the center of the township, from which

point it has a western course to the township line, at the in-

tersection of the road leading from Southamptonville to

Huntingdon valley.

Along Mill creek and its tributary the boundary of the

Mesozoic is defined by an escarpment. In the western half

of the township, however there are no well defined escarp-

ments, and its limits can in some cases only be defined by
the red color of the soil which results from the decomposi-

tion of the red shale and disintegration of the sandstone.

Mica Schists.

The schists cross the extreme south-western corner of the

township at Pleasantville. They extend to the vicinity of

the railroad (D. & B. B. R.R.) Their northern limit is

somewhat obscure, there being a broad escarpment betwmen

them and the Potsdam ridge.

Clay occurs in this escarpment and may be partially de-

rived from the schists
;
but I am inclined to consider them

as being partially derived from underljdng measures. The
character of the schists is similar to that elsewhere along the

northern edge of the belt. They are garnetiferous mica

schists, with occasional beds of slaty hornblendic gneiss.

Potsdam sandstone.

The quartzites and sandstones of this group are found in

the southeast corner of the townshij) at Neshaminy Falls
;

also extending across the southwest corner of the township
between Brownsville and the west township line, at the in-

tersection of the road leading from Feasterville to Sonier-

ton. Along the southern margin of sandstone there is a

defined escarpment. The Syenites flank the sandstone belt

on the north. The mica schists extend to within a short

distance of the outcrops of the rock on the south.

Along the Neshaminy creek the rock is exposed. The
character here is a compact quartzite with occasional beds
of decomposing sandstone. Layers of mica form partings

in the quartzite.
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Near Wynkoop’s mill, west of Brownsville, on tke east

branch of the Poquessing creek, is a quarry on Knight’s

pro2)erty. The rock at this place is a fine-grained sand-

stone, thinly laminated. The quarry shows the ‘creep’ ex-

ceedingly well, the normal i^itch of the rock being about
90°. (See Fig. 15.)

There is also a quarry near the west township line on J.

W. Willard’s property.

Syenite. (Laurentian.)

The Syenite group crosses the township in a belt between

the Mesozoic and the Potsdam sandstone.

Feasterville is located about the center of this belt, which
forms the most elevated portion of country in this section.

The north boundary of the groiq") described as the south

boundary of the Mesozoic, viz. ; Mill creek and its western

branch, and a diagonal to the Avest township line, at the in-

tersection of the road leading from Southamptonville to

Huntingdon valley. From the angle formed by the south-

AA’est corner of Northampton township to the Neshaminy
creek, the syenites extend north wai'd of the township line.

The south boundary is formed by the Potsdam belt be-

tween Brownsville and the west township line. Between
Brownsville and Scottsville the rock extends south of the

township line. If is flanked however by the Potsdam sand-

stone ill the adjoining townslnj).

There are numerous exposures of the rock along the Ne-
shaminy creek.

North of Feasterville, on Anderson’s place, the rock is

quarried.

Southwest of Feasterville, west of the road leading to

Sonierton, a coarse granite occurs on Willard’s farm. This

has been used for bridge aliutments by the railroad com-

pany. It varies in color from gray to red. At Anderson’s

quarry the rock is a thinly bedded slaty syenite. Along the

Neshaminy it varies from a gray slaty micaceous quartzite

to a hornblendic syenite. East of Feasterville a dark colored

hornblendic syenite occurs. It resembles dolerite in ap-

pearance.
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Plumbago.

Southeast of Feasterville and north of BroAvnsville, on

A. Johnson’s farm, plumbago has been mined. It occurs

disseminated through the feldspatic and quartzose rock.

Some pockets of considerable size have been found, but the

quantity is not sufficient to pay for working, and the mine

has long since been abandoned.
,

Limestone.

Crystalline limestone occurs in this township near the

Neshaminy creek. It is interbedded with Laurentian rocks

and occurs near their northern edge. The quarry, which is

worked, is Vanartsdalen’s farm. It is well known as a

mineral locality. The limestone occurs in the hornblendic

gneiss. Plumbago occurs throughout the limestone. The
The extent of the limestone seems to be limited to a narrow

belt and confined to Vanartsdalen’s property. The proba-

bility is that it is a lenticular mass and local in character.

Throughout the entire belt there are no other exposures

of limestone. (See Genth’s report B.) It is unquestion-

ably of the age of the syenite (Laurentian).

Bensalem township in Buchs county.

Alluvium.

The gravel extends over the southern portion of the town-

ship. Its northern limit is obscure, but it probably extends
as far as Hulmeville and Richelieu. Along the northern

margin however it is considerably admixed with debris of

the underlying rocks. A narrow belt between the Pennsyl-
vania railroad and the Delaware river may have been occu-

pied by the river at the time it flowed along the general

course of Rock run and Mill creek through Falls and Bris-

tol townships. The arm of gravel extending up the Ne-
shaminy creek beyond Newportville is probably not differ-

ent from the adjoining gravel.
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Mica Schists.

The whole of the townsliip south of Oakford and Browns-

ville is underlaid by mica schists.

There are numerous exposures of the rock along the Ne-
shaminy creek from Oakford to Bridgewater, and from the

township line to the Pennsylvania railroad bridge over the

Poquessiiig creek.

The rock along the northern edge of this belt is garnet-

iferous mica schists. The exposures of this rock are nu-

merous between Oakford and the angle of the IS'eshaminy

above Hulmeville.

South of Oakford hornblendic gneiss occurs, which is also

found on the Neshaminy above Hulmeville. Descending

the Neshaminy creek the garnet schists gradually disappear,

and fade into mica schists of which the principal constitu-

ents are cpiartz, mica and feldspar. Occasional beds of horn-

blende and quartzite occur throughout the mass.

Below Newport ville, at Flushing, on Dr. Taylor’s estate,

a magnesian rock occurs which Dr. Genth has found to be

enstatite. It ai3j)arently has no structural connection what-

ever with any of the serpentines oi INfontgomery and Phila-

delphia county. Its occurance is analogous to the limestone

of Vanartsdalen’s quarry in Southampton township.

Along the northern edge of the schists the dip of the rock

is to the southeast, varying from 70° to 80° degrees. (Sec-

tion B.) This dip is confined to the northern edge and is

universal. There are a number of contortions visible along

the Neshaminy creek, and occasional south dips have been

observed
;
but as a rule, the rock pitches to the northward,

the angle of dip decreasing as we descend the stream. At

Newportville the angle is about 10°. South of this point

some dips were obtained which were apparently not reliable

and have not been recorded.

The character of the rock along the Poquessiiig creek is

the same as that on the Pennepack.

The cleavage is exceedingly misleading at all the expos-

ures.
Potsdam sandstone.

The Potsdam crosses the northwest angle of the township
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and extends from the vicinity of Oakford, or Willet station,

to Brownsville. A rivulet entering the Neshaminy creek from

the west at Oakford marks its southwestern boundary ap-

proximately. The syenites Hank the Potsdam on the north.

At AVillet station there is an exposure of decomposed

sandstone which overlies the more compact quartzite of the

group. There are few exposures within the township,

although the rock forms a prominent ridge.

Syenites. {Laurentian).

IS'orth of the Potsdam belt the Syenites occupy a small

space within the township limits. They extend northward

into the adjoining township. There are no exposures of

the rock in this township.

Moreland toionsliip in Montgomery county.

Mesozoic sandstone.

The northern end of the townsliip is occupied by the

Mesozoic. The southern boundary extends diagonally

across the township, following the course of the east branches

of the Pennepack to the vicinity of the Byberry road.

The Pennepack creek and Heaton creek form tlie limit be-

tween Byberry road and the west township line, except in

the vicinity of Morgan’s Mills. A short distance below

Morgan’s Mills the sandstone extends south of the creek

and flanks the syenite hills, which rise abruptly to the south,

and follows the course of Round Meadow run to a point

west of the Northeast Penn road crossing.

There are numerous exposures in the vicinity of Morgan’s

mills. On the Newtown road, east of the Pennepack creek,

sandstone and conglomerate is exposed.

In the railroad cut, north of Round Meadow run, the ex-

posures show shale, sandstone and conglomerate.

The conglomerate is formed of pebbles of Potsdam sand-

stone and syenite. Throughout the sandstone and con-

glomerate of this group feldspar is quite common.
All the sandstone and conglomerate along the margin of
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the Mesozoic seems to be chiefly comi‘)osed of the cMbris of

tlie crystalline rocks which flank the group on the south.

Mica Schists.

The area of mica schists is limited to the southeast corner

of the township. Its limit is the line of Huntingdon creek

and its east branch, a line parallel to and north of the Dela-

ware branch of the Bound Brook railroad.

Tiiere are numerous exx^osures of the rock along the line

of the railroad and the roads which cross the belt. The
cliaracter of the rock is a fine-grained garnetiferous mica

schist, with occasional beds of hornblendic gneiss.

Thegronx) rests ux:»on the limestone south of Huntingdon
valley and probably ux^on the Potsdam sandstone towards

the south eastern edge of the townshix).

Limestone {No. II).

The existence of limestone is known po.sitively only in

one locality, which is on Huntingdon creek south of Hunt-

ingdon valley.

It rests on the Potsdam sandstone, and is flanked on the

south by the mica sclnsts. The character of the vallej^, be-

tween the Potsdam sandstone ridge and the schists, would
indicate the existence of the limestone continuous with those

of Abington townshix^. It may also extend eastward to-

wards Somerton station.

Its x^osition x^l^ices its Upper Cambrian (or Lower Silu-

rian) age beyond doiibc. The x^osition of the mica schists

prove them to be of subsequent age.

The limestone locality in this townshix") is on Ayer’s

prox^erty. The limestone was found in digging for iron ore,

and it is not exxwsed on the surface of the ground. The

fact that this limestone is in precisely the same geological

position as the limonite clay of Brownsville may throw

some light on the origin of that clay, though I am inclined

to assign its origin to the decomposition of the clay beds of

the upx^er Potsdam.

Potsdam Sandstone.

The Potsdam belt which has been traced through the va-
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rious townships from the Delaware river, passes through
the southern portion of this townsihii.

It enters the township near the southeast corner and ex-

tends to the vicinity of Huntingdon valley, where it dis-

appears.

Between the southeast corner of the township and Bout-

cher's mill, on Huntingdon creek, it forms a prominent

feature in the topography.

Between this mill and Huntingdon valley, however, it be-

comes somewhat difficult to trace. Between Huntingdon
valley and the west township line the land is low and
swampy. The probability is that the belt curves slightly

to the southward and is cut off by faulting or nonconform-

ity and overlaid by the limestones and mica schists.

West of Shelmire’s mills we find a large area of Potsdam
sandstone. It extends along the west township line from

a point above Willow Grove to the vicinity of Terwood run
;

and east to the road leading from Yerksville to Morgan’s

mills. The boundary is somewhat irregular. It crosses

Round Meadow run a short distance north of Willow
Grove, curving southward and coming to an apex a short

distance east of the Yerkesville road. From this point it

curves southward to the vicinity of Terwood run and the

township line.

This area is the extreme eastern extension of the syncli-

nal basin of Mongomerj^ county.

Along the north side of this area the pitch of the rock is

gentle, while along the south side the angle is high see Fig.

17 (4) and 19.

There are numerous exposures of the rock along the

margin of the area, the principal one being east of Willow
Grove and know as “ The Rocks.”

At this point there is an extensive exposure of sandstone

and conglomerate. The dip is about 15° to the southward.

All the conglomerate seems to be composed of fragments

of the underlying syenite. Large fragments of syenite

also occur imbedded in the conglomerate. This fact is

proof in itself of the non-conformity of the two groups.
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and may partly explain the disapj^earance of the rock

west of Huntingdon valley
;
see Fig. 13.

Southeast of Willow grove, near the township line and
towards the center of the area, the rock becomes shaly and
to some extent micaceous. These are evidently equivalent

to the upper beds of the group in which the brown hema-
tite ore occurs in many places.

Syen ite. {Laurentian.

)

This group occupies that portion of the township lying

between the Mesozoic sandstone and the Potsdam belt which
crosses the southern portion of the townshi23. It extends

westward to the west township line, dividing into two arms

west of Slielmire’s mill, one passing north, the other south

of the Willow Grove Potsdam area
;
see Fig. 14 (2.)

Tlie Pennepack creek cuts this belt at right angles and
affords good exposures of the rock between Shelmire’s

Mills and Huntingdon Valley.

The rock is a compact quartzose, feldsjiatic gneiss and
Sjmnite. Some beds contain garnets and mica. At Clay-

ton’s quarry, above Huntingdon Valley, the rock is thinly

laminated. It usually contains much feldspar. Some of

these thinly laminated beds of this group have been altered

Primal or Potsdam, which they often resemble.

Upper Duhliii toionship in Montgomery county.

Mesozoic.

The greater portion of the township is covered by the new
Ked sandstone. Its southern boundary is somewhat irregu-

lar. It passes diagonally across the southern portion of the

township from the southeast corner to Pine run, at its in-

tersection with the west township line. Pine run forms the

boundary for a short distance between the southeast corner

of the township and Dreshertown. It crosses the street

road and Limekiln turnpike about half way between Dres-

hertown and the Twining road, and extends diagonally to
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the Dreshertown road. It lies upon the syenite east of

Dreshertown and flanks the Potsdam sandstone of Camp
Hill between the street road and the west township line.

There are numerous exposures along the roads of shale,

sandstone and conglomerate. The sandstone and conglom-

erate along the edge of this group is invariably composed
of the debris of the underlying crystalline rocks.

A trap dyke crosses the township between Dreshertown

and Jarrettown. It may be a continuation of the trap which
is found north of Sandy run, along the west township line.

(See Fig. 4).

Limestone {No. II).

Sandy run crosses diagonally the south west corner of the

township, and marks the north boundary of the limestone

area, which occupies this corner. There are numerous quar-

ries and ledges of the limestone in the vicinity of Fitzwater-

town.

The principal quarries are on Dr. Potter’s, Cannon’s, Mc-
Vaugh’s, and Carey’s properties.

The dip of the rock varies from southeast to southwest,

with a fall of 40° to 50°. South of Sandy run, along the

west township line there is still some question as to the ex-

istence of limestone. It will be seen from the map that a

tongue of Potsdam sandstone may enter this corner of the

township. The limestone color (blue) is lined, to indicate

that its existence is questionable. '

Potsdam Sandstone.

This group forms a prominent ridge across the southern

edge of the township. West of Fitzwatertown this ridge is

known as Camp Hill.

The north boundary of the belt is formed by the southern

margin of the New Red sandstone extending from the Avest

township line to the vicinity of Dreshertown. Between the

Street road and the south township line the boundary is

marked by a south branch of Pine creek.

The south boundary is marked by Sandy run. The rock
is exposed along the Limekiln turnpike, between Sandy run

5 C\
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and Dreshertown, nearH. Heist’s house. There are numer-
ous exposures along the Street and Hatboro’ roads.

Along the southern hank of the belt the beds are shaly

and decomposed. Brown hematite ore occurs in them.

It is along the junction of these decomposed slates with

the limestone that Sandy run has cut its course.

Along the Street road the rock stands at a high angle.

On the Lime kiln turnpike the diiD of the rock does not

exceed fifteen degrees (15°.

)

Syenite. {Laurentian.')

The syenites occupy a small area in the southeast corner

of the township. They extend along the course of Pine run

to the vicinity of Dreshertown. The west boundary of the

area is the line of the south branch of Pine run to the south

township line. There are no well defined exposures of the

rock within the township. There is however abundant evi-

dence of its existence along the Twining road, between the

branches of Pine run. The character of the debris is simi-

lar to that in the adjoining townships. The rock is com-

jDosed of quartz, feldspar, and hornblende.

The Potsdam caps this group west of the south branch of

Pine run and Hanks the group on the south.

The syenite forms an anticlinal and is covered by an anti-

clinal of the Potsdam sandstone at its western end.

Ablngfon township in Montgomery county.

Mica schists.

The southern half of the township is occupied by the mica

schists. Their northern boundary is the line of Paul’s

brook to the vicinity of Mooretown. From this j^oint, it

is almost a straight line to the west township line, a short

distance below Abington station on the North Pennsylvania

railroad. The escarpment facing Paul’s brook, is continu-

ous west of this township.

There are numerous exposures of the rock in the vicinity
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of Jenkintown, along the northern edge of the group and

along the Pennepack creek.

The rock along the northern edge is a fine grained mica

schist with occasional beds of hornblendic gneiss. To the

southward the garnets gradually diminish in quantity and

the rock passes into a qnartzose mica-schist, with occa-

sional beds of hornblendic gneiss or slate.

The dip of the rock is southward along the northern edge,

at angles varying from 30° to 70°. A short distance below

Jenkintown the dip reverses, with angles of 80° to 90°. Xear

the southwest corner of the township the rock is consid-

erably contorted. The dip there is to the northward, at

angles from 5° to 50°.

Along Paul’s brook the schists rest upon limestone. (See

Fig. 19.) West of Mooretown the contact seem to be with

the syenites. (Fig. 13.)

Potsdam {Edge Hill) sandstone.

The “Edge Hill ” belt crosses the township in a diagonal

direction, from Edge Hill P. O. to the east township line,

north of Ferwood run, and joins with a north arm of the

same group extending across the north-east corner of the

township forming a U shaped area.

The south boundary of the belt is nearly straight between

Edge Hill P. O. and the east township line.

The rock rest upon the underlying syenites (Laurentian).

The syenite fianks the north arm of the group in the north

west corner of the township, west of Willow Grove.

The belt, which is quite naiTow in the vicinity of Edge
Hill P. 0., gradually widens to the eastward. The north

limit of the south arm is indefinite, as there is no escarpment

between the decomposed sandstone beds and the overlying

limestones, which are included in the center of the U, or

synclinal basin.

The southern margin of the north arm is close to Sandy
run. This creek has its source north of Terwood run near

the eastern edge of the township and enters the limestone

valley about half way between Willow Grove and Fitzw’ater-

town.
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Bordering tlie upper margin of the sandstone, iron ore

has been developed. Prom the location of these ore mines
it is prol>able that they owe their origin to the decomposi-

tion of the shaly beds of the upper Potsdam.
East of Edge Hill P. O. there is a marked depression in

the Potsdam ridges at the point where the North East Penn-

sylvania railroad crosses the belt.

There are numerous exposures of the rock along the belt.

At Edge Hill P. 0. the North Pennsylvania railroad cuts

through several hundred feet of the rock. There is also a

quarry east of the railroad at this place. There are numer-

ous quarries and exposures along the Edge Hill road, be-

tween Edge Hill P. 0. and the east township line.

Along this south arm of the synclinal the rock pitches at

high angles, varying from 75° to 90°.

The rock is a liglit colored sandstone, conglomerate and
quartzite with laminae and disseminated scales of mica.

The color of the sandstone is usually nearly white when
exposed to the weather. Specular iron (micaceous ore) oc-

curs disseminated through the quartz in some localities.

Towards the eastern edge of the township the character

gradually changes and the prevailing rock is dark colored

conglomerate, sandstone and micaceous slates, Avith occa-

sional beds of nearly white sandstone. The slate are ex-

posed at E-ubicam station, on the North East Pennsylvania

railroad, beloAv Willow Grove.

The pitch of the rock in the northeast portion of the toAvn-

ship, and on the north arm of the belt, is much less than

along the Edge Hill ridge.

At Hubicam the dip is 5° south
;
while east of Willow

Grove it is only 15°.

The difference in character, or more particularly in color,

may be due to the difference in position. Along the south

side of the synclinal, the position is such as Avould expose

the rocks to the free percolation of AAnter
;
and a dissolution

of the iron, Avhich colors the rock, Avould folloAv
;
and where

it had not been exposed to this action, the coloring matter

would remain.
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Limestone {No. II).

The limestone area in this township is rather indefinite.

Near the northwestern edge of the townshij), Sandy run

bounds the limestone on the north. Towards its eastern

extremity however, it extends north of this creek for a short

distance. It probably extends along the northwest line of

the township, from Sandy run to the vicinity of Edge Hill

Furnace. Its southern margin Avould not be far north of

the iron ore developements flanking the north slope of Edge
Hill.

The quarries on Elias Kirk’s and Mrs. T^^son’s projierties

afford good exposures of the rock. At Kirk’s quarry the

dip of the rock is .65°, S. 60° E.

Near Edge Hill Furnace, in the northwest corner of the

township, there is a small exposure of limestone.

Limestone occurs along Paul’s brook at Hollowell’s mill

and on J. Bradfield’s place. This is a continuation of the

limestone which is found near Huntingdon valley P. O. in

the adjoining township.

The extent of this limestone is not known, but it is con-

tinuous from the east township line to the neighborhood of

Mooretown and possibly extends to the west township line.

At Bradford’s place it was found at a depth of twenty-eight

feet below the surface. At Hallowell’s Mill it maybe seen

in the bed of the brook.

It lies upon the Syenite group and is overlaid by the mica

schists. (See Fig. 13.) Its geological position is proven in

the adjoining township where it rests upon the Potsdam
sandstone. Along Paul’s brook the Potsdam sandstone

does not appear, and the limestone resting upon the Syenite

would indicate nonconformity between the Potsdam and the

limestones, or a prominence of the Syenites which was not

covered by the Potsdam.

Syenite, {Laurentian).

A belt of this group crosses the township in a diagonal

direction. Abington and Weldon are about the center of

the belt.
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It is bounded on the north by Edge Hill which extends

from Edge Hill P. O. to the east township line.

The southern boundary extends from Abington station to

the head of Paul’s brook, sonth of Mooi-etown
;
thence along

the general course of Paul’s brook to the east township line

near Huntingdon valley. The belt gradually diminishes

in width from the east to the west.

The structure of this belt is anticlinal.

There are numerous exposures along the roads and brooks,

d’he strike of the rock is nearly i^arallel to the axis of the

belt. The rock sands vertical or nearly so.

Glieltenliain tmonsliip in Montgomery county.

Mica Schists.

A diagonal line across the northern end of the townshij)

between the northwest comer and the east township line,

a short distance below xibington station, marks the boundary
of the mica schists. The general course of Taconey creek

between the east township line and its course, marks the

junction of the schist with the Potsdam sandstone.'

The escarpment is sharply defined except near the north

west corner of the township.

There are numerous exposures of the rock along its north-

ern edge, and along the course of Tacony creek and the

North Pennsylvania railroad throughout the entire length

of the township.

The garnetiferous character prevails along the northern

edge of the group. Quartzose and hornblendic mica schists

prevail throughout the southern j^ortion of the belt.

From Shoemakertown northward the rock pitches verti-

cally, and in many places is much contorted and dislocated.

(See Fig. .'5).

South of this point the rock is very variable in direction

and strength of dip.

In the neighborhood of Ashbourn the dip varies from 20°

to 35°. '
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South of Ashbourn the pitch increases to 50°.

N’o doubt in some cases, (where the rock is homogeneous),

the cleavage has been mistaken for dip.

The surface is generally covered by debris of the decom-

posed rock. There is some gravel along the southern and

western portion of the township.

Limestone {No. II).

Limestone probably occurs in the northeast corner of the

township south of Edge Hill furnace. There are however

no exposures of the rock within the township boundary,

and its existence may be considered doubtful.

Potsdam Sandstone.

There are two belts of Potsdam sandstone crossing the

northern end of the township. The southern belt flanks

the mica schist group on the north, and extends from Av^av-

erly Heights to the northwest corner of the township. The
north belt is the western end of Edge Hill and extends across

the northeast corner from Edge Hill P. 0. to the center of

the north township line.

The southern belt forms a prominent ridge at AYaverly

Heights, which rapidly dies away to the west
;
and the rock

can only be recognized in a few places between Waverly
Heights and the northwest corner- of the township. There

are numerous exposures at Waverly Heights. The mica

schists rest upon, and against this belt.

The north belt forms a prominent ridge near the east town-

ship line. To the westward this ridge gradually subsides.

The rock is a quartzite, and white and gray sandstone,

usually thinly bedded. Specular iron (micaceous ore) oc-

curs in small quantities through some of the beds. Mica is

found throughout the sandstone.

Syenite. {Laurentian.)

The syenite belt is quite narrow and extends along the

east township line between Abington station and Edge Hill

P. 0. It is flanked on the north and south by the Pots-

dam sandstone and extends beyond the north township line.
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west of the center. There are few exposures within the
township limits where the rock is to be found. It is a thinly

bedded syenite. The southern limit is not sharply defined

west of Waverly Heights, on account of the debris of the
mica schists and the soft character of the Edge Hill rock
along this margin.

Tliere is a possibility that the mica schists rest directly

nj)on the syenites in some places west of Waverly Heights,

and conceal the Potsdam sandstone below them.

Plymouth toionsliip in Montgomery county.

Clay.

Through the central i)ortion of the southern part of the

township, a deposit of clay extends from the Schuylkill

river. The northern limit of this deposit is Plymouth creek.

Its southern boundary is not well defined. In many cases it

is associated with clay deposits originating from the decom-
position of slates associated with the limestone. Brown
hematite ore is found in both the deposits. The age of the

clay is questionable. It api^ears to be deposited in depres-

sions, or against concealed escarpments of limestone.

The clays resultant from tlie decomposition of the slates

are jDarallel to the liinestone beds, a fact which is not dem-
onstrated in the cases of the more recent deposits.

The apparently newer clays are jn’obably a wash from the

decomposed slates of both the Potsdam and Trenton or

Hudson Hiver groups.

Mesozoic.

About one half of the township is covered by the New
Red sandstone. The southern boundary of this forma-

tion is very irregular. It crosses the township in a di-

agonal direction from the southeast to the northwest cor-

ner.

From the south township line, northeast of Cold Point,

the boundary curves north to a j^oint on the road leading

from Cold Point to Sandy Hill, about half way between the
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former place and the east township line. From this point

it curves southward to Hickorytown, beyond which point,

a small branch of Plymouth Creek marks its limit for a

short distance. From the creek westward its boundary is

not sharply defined by escarpments. It extends to the

vicinity of the Schuylkill River northwest of Ridge station

and follows the general course of the river to Mogeetown.

In the vicinity of Hickorytown the boundary is sharply de-

fined, and the sandstone and conglomerate is exposed along

the escarpments.

The exposures of the rock are frequent throughout the

township.

The formation is composed of shale sandstone and con-

glomerate. The sandstone and conglomerate usually con-

tains considerable quantities of feldspar. Much of the

sandstone is of a light gray color.

Undoubtedly a greater portion of the fine quartz granules

of this sandstone have been derived from the disintegration

of the Potsdam sandstone.

Limestone {No. II).

The limestone extends over the southern portion of the

township and along the Schuylkill river to Mogeetown. It

extends along the southern township line from the Schuyl-

kill river to the vicinity of Cold Point. It is flanked on the

north by the Potsdam sandstone from Cold Point to a point

southwest of Hickorytown, and by the New Red sandstone

along the western half of the area.

There are numerous exposures of the rock along the

Schuylkill river, also along Plymouth creek and Plymouth
railroad.

In the vicinity of Mogeetown the rock pitches at an angle

varying from forty to forty-five (45°)
;
descending the

river the pitch increases to about 60° near Conshohocken.
A small limestone area occurs north of Cold Point en-

closed between two arms of Potsdam sandstone.

A synclinal fold crosses the Schuylkill at Pott’s Landing.

This fold probably incloses the slates of No. Ill in the vi-

cinity of Harmansville.
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Potsdam Sandstone
( No. I).

Tlie Potsdam is found in three belts within the township*

The main belt extends from the southeast township line east

of Cold Point to a tributary of Plymouth creek west of

Hickorytown. This ridge is Hanked on the south by the

limestones
;
on the north by limestone and Mesozoic sand-

stone. The ridge is prominent at Hickorytown.
Along its south base brown hematite iron ore occurs in

claj'^ beds which are formed from the decomposed slates of

the uj)X)er Potsdam sandstone. A small area of Potsdam
sandstone extends from the south townshij) line, near the

southeast corner, to the road leading from Cold Si:)ring to

Sandy Hill. (See Sec. F'.)

A short distance below Mogeetown, east of the National

Oil Works, we find an area of Potsdam extending from the

river to the edge of the Mesozoic sandstone. It is bounded
on the north and south by two small brooks. The relation

of this small area to the adjoining limestone is not clear,

but it has been shown in section G as if Hanked on the

north by a fault. The difficulty may be accounted for by
nonconformity.

White Marsh totonship in Montgomery county.

Clay.

The clay deposits extend across the townshij), in a diago-

nal, direction from the south townshp:) line, east of Marble

Hall, to the north township line southwest of Plymouth.
Brown hematite ore occurs both in the recent clay and

in the clays derived from the decomi:)osition of slate in po-

sition. These two groups of clay have not been separated

on the maj). In most cases it is imj^ossible to distinguish

to which group a dejaosit belongs. At jn-esent I can only

say that some of the clays with hematite rest upon limestone

and ai^parently occupy a depression which, seems at some
early x)ei'iod, to have been the course of a stream.
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Trap.

The Conshohocken trap dyke crosses the township from

Conshohocken to the southeast townshiii line at a point

north of Flowertown.

Between Conshohocken and Marble Hall, the dyke can

be traced continuously. From Marble Hall however, to the

Wissahickon creek the dyke is concealed by clay. Tliere is

an extensive exposure on the Wissahickon creek, a short

distance above A. Welch’s place. North of Flowertown

the AVissahickon creek is deflected to the west by its con-

tact with the dyke.

This dyke, evidently located along the line of some dis-

turbance, is undoubtedly the course of a fault or fracture.

There is however no positive proof of any lateral move-

ment. The dyke was probably formed after the Mesozoic

deposits.

Mesozoic Sandstone.

The Mesozoic sandstone occupies a triangular area in the

northern corner of the township, west of Fort AV'asliiiio’ton.

The southern boundary is marked by Pine run, Sandy
run and the Wissahickon creek, from the east township

line to the grist-mill south of Fort AA^ashington. Fi'om this

point it is nearly a straight line to the west township line,

north of Cold Point. There are few exposures of the rock

between the AVissahickon creek and the west township line.

The limit of the sandstone however is defined by the color

of the soil, and by the Potsdam ridge which flanks the group

on the south. From the AVissahickon creek at the Broad
Axe road to the East township line, the creeks above men-
tioned mark the boundary by a well-defined escarpment.

There are numerous exposures of the rock throughout the

areas. The principal ones are on the Broad Axe road,

near Dickinson’s house, and along the North Pennsylvania

railroad, at Fort AVashington. The formation consists of

sandstone conglomerate and shale. The sandstone and
conglomerate is composed of the debris of the older rocks

flanking the group, which is the case throughout the ad-

joining townships.
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Mica Schists.

In the extreme southwest corner of the township the

schists are found on the south flank of the Syenite (Lau-

rentian) belt. The area is small, and extends from the

Schuylkill river to the Ridge road at the township line.

The northern limit of the schists and gneisses is marked
by a depression which extends from the Ridge road to the

Schuylkill, a short distance above Lafayette station.

There are numerons exposures of the rock along the road

leading from Lafayette station to the Ridge road. The
character of the rock is variable, some of the beds being

sandy and somewhat resembling Potsdam sandstone.

Serpentine.

Along the northern edge of the schists, serpentine occurs.

It is seen near the Schuylkill river and extends east to

the brook which flows into the Schuylkill river at Lafay-

ette station.

East of this brook its existence is questionable.

Limestone {No. II).

The limestone occnjiies the central portion of the town-

ship. It extends from Conshohocken to Cold Point, along

the northwest township line; and from the Wissahickon

creek to a j^oint east of Valley Green, along the southeast

township line. It also extends along this township line for

a short distance south of Sandy run.

The north boundary of the limestone, deflned by the

Potsdam sandstone, is nearly a straight line from Cold

Point to the Lancasterville branch of the Wissahickon creek

at the Plymouth railroad crossing. It curves north of the

Potsdam and extends to the vicinity of the township line

west of Lancasterville. The north boundary is then a

straiglit line through Lancasterville to the vicinity of Val-

ley Green.

North of Valley Green a small area of limestone extends

from Sandy run beyond the Wissahickon, and is flanked

on the north and south by Potsdam sandstone.

The south boundary of the limestone is not sharply de-
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fined. It extends from Conslioliocken through Marble Hall,

and to the southeast township line in the vicinity of the

Wissahickon creek. The alternation of slate and limestone

along the south or upper margin of the limestone renders

it ditficult to draw a limit line.

A narrow belt of limestone extends from Spring Mill to

the Schuylkill river, through the southern edge of Con-

shohocken. This belt is flanked on the north by slates and

alternations of slate and limestone. Its southern boundary

is obscured by the alluvial deposits.

It apparently rests upon the Syenite group. There are

numerous exposures of the rock at Spring Mill and in Con-

shohocken.

Marble is quarried in the vicinity of Marble Hall
;
and

near the northwest township line between Conslioliocken

and Plymouth. Both of these localities are not far distant

from the south margin of the limestone, and probably be-

long to the same general horizon.

It is impossible to say positively what is the geological

structure of the area lying between Cold Point, Flowertown,

Marble Hall and Conslioliocken.

The belt between Lancasterville and Valley Green, and the

belt between Sandy run and the Wissahickon, north of Val-

ley Green, are clearly synclinal basins.

The rock in the neighborhood of the Potsdam sandstone,

is a dolomite. The dolomitic character is observable through-

out the lower portion of the limestone formation. Marble

characterizes the upper portion of the series.

Alternations of slate and limestone occur along the south

margin of the limestones from the Schuylkill river at Con-

shohocken, to the vicinity of Marble Hall. They apparently

do not extend south of the trap dyke. Thejr geological po-

sition indentifies them as of Trenton age.

Slates.

A slate belt extends from the southern portion of Con-

shohocken to the neighborhood of Marble Hall, along the

southern side of the trap dyke which bounds the alterna-

tions of slate and limestone. Between Spring Mill and Bar-
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ren Hill these slates seem to rest against the Potsdam sand-
stone. They are evidently a more recent deposit than the
limestone and rest upon it. In many respects they re-

semble the slates of the South Valley Hill and apparently
belong to the same {Hudson river) group.

Close to the junction of these slates and the limestone at

Spring Mill are located the springs of Spring Mill. Their
existence has undoubtedly some bearing on the geology.
The water seems to drain from the main limestone valley,

north of the trap dyke and work its way under the slates

which intervene.

Potsdam Sandstone. {No. I.)

The Potsdam sandstone forms four belts within the town-
sliip. Their direction is diagonal to the township lines.

1. The northern belt extends from the east township line,

north of Oreland station, to the Wissahickon creek, south

of Fort Washington. The eastern end of this belt is the

western extension of Camp hill.

Sandy run crosses this belt about the center, bounding
the eastern half on the south, the western half on the north.

The Mesozoic sandstone flanks the belt on the north, the

limestones flank it on the south.

The outline of the Potsdam along its southern margin is

very remarkable. The probability is that there is a non-

conformity between the Potsdam and the limestones. Along
the line of section however, the succession seems to be

regular.

2. The second belt crosses the township from near Ore-

land station, on the North Pennsylvania railroad, to the

north\vest township line, west of Lancasterville, near the

southwest corner of Whitpain township. Between the north

west township line and the Wissahickon creek the Mesozoic

flanks the belt on the north. From Ihe Wissahickon to its

eastern end and along its south side the limestone extends to

a point west of Lancasterville, near the township line; here

the sandstone apparently spreads across the synclinal val-

ley, occupied by limestone and connects with the third belt.

See Fig. 24.
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The structure of the second belt is autlclinal. It forms a

prominent ridge nearly its whole length.

Exposures of tlie rock are numerous. The best exhibi-

tions are above Lancasterville, near the Wissahickon creek

and in a quarry north east of Yalley Green.

The rock pitches at variable angles from 50° to 60°.

3. The third belt extends from the north west township

line north of Cold Point to the Lancasterville branch of

Wissahickon southwest of Valley Green. It forms a promi-

nent ridge and is parallel to the belt north of Lancaster-

ville. It is flanked on both sides by limestone with the

exception of a narrow belt, near the townshq) line, which con-

nects it with the belt on the north.

The ridge is quite prominent throughout its entire length.

It is flanked on the north by clay deposits, which contain

brown hematite ore undoubtedly derived from decomposed
slates between the Potsdam and the limestone, geologically

at the top of the Potsdam.

4. The fourth belt crosses the southern portion of the

township and extends from Spring Mill to the southeast

township line, a short distance west of the Wissahickon,

passing through Barren Hill P. 0.

At Spring Mill the belt ends abruptly and does not exist

west of this point. The probability is that nonconformity

between it and the underlying Syenite has been the cause

of its termination here.

The extent of the formation, between Barren Hill and
Spring Mill, is not sharply defined. Between Barren Hill

and the township line however the belt forms a prominent
ridge.

There are outcrops of the sandstone at Spring Mill and also

along the ridge in the vicinity of Barren Hill and near the

township line. It is a white sandstone and thinly bedded
quartzite.

The rocks of the first, second and third Potsdam belts

through the township, are generally discolored, varying from
dark red to gray color. Where they have been subjected

to weathering they are usually light gray.

East of Cold Point micaceous iron ore (specular ore) has
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been observed in tlie sandstone. The quantity is usually

very small.

Syenite group. {Laurentian.')

The Syenites cross the south corner of the township,

sontli of the Potsdam sandstones and north of the mica

schists. They cross the southeast township line east of the

Ridge road. Along the Schuylkill river they extend from

Spring Mill to the first brook above Lafayette station.

There are numerous exposures along the roads which

cross the belt. The escaiq^ment along the Schuylkill river

affords the finest exposures. The anticlinal structure and
nnconform ability of the schists, flanking this group on the

south, is demonstrated along this escarpment. See Fig. 12.

Springfield township in Montgomery county.

Clay.

A belt of clay crosses the townshqD in a diagonal direc-

tion between Chestnut Hill and Flowertown, extending to

the vicinity of Edge Hill furnace. What portion of this

deposit may belong to the decomposed slates of the Pots-

dam sandstone, I am unable to state. Some of the clays

probably belong to the limestone series. Iron ore is exten-

sively mined in this township.

Trap.

Trap enters the township north of Flowertown. It has

also been found north of Sandy run, along the township

line.

Mica schists and gneisses.

The micaceous rocks occupy that portion of the township

lying south of a line drawn througli the Chestnut Hill toll-

house and the northwest corner of Cheltenham township.

The branch of the Wissahickon rising in this corner of

Cheltenham township marks the north boundary of the

schists from the east township line to the vicinity of Chest-

nut Hill.
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The schists also occur in that portion of the townshiji ly-

ing west of Ridge road. There are exposures of the roclv

in the vicinity of Chestnut Hill and also in the vicinity of

Lafayette station.

The rock is usually garnetiferous mica schists with occa-

sional slaty layers. Hornblendic gneiss is not as frequently

met with in this township as in the adjoining ones.

The north boundary of these rocks is difficult to deter-

mine at Chestnut Hill, but an uncomformity is evident.

The rock is considerably broken.

Serpentine and soapstone.

Serpentine and steatite occur south of Lafayette station

on the Schuylkill river. Soapstone is quarried extensively

at this point. The quarry is owned by S. Prince and
known as Prince’s quarry. The steatite is regularly inter-

stratified with the schists and can be traced some distance

east of the quarry.

Limestone {No II.)

Limestone extends across the central portion of the town-

ship, from the southeast corner to the Wissahickon creek

and along the northwest township line to a point north of

Flowertown. North of Oreland station and south of Sandy
run, a narrow belt crosses the north corner of the town-

ship. The boundary of the limestone is the Potsdam sand-

stone and its decomposed slaty beds.

The structure is evidently synclinal; but probably com-

plicated, by folding, and possibly faulted, in the region of

Flowertown. (See Section E.)

There are numerous limestone quarries throughout the

township.

The narrow limestone belt south of Sandy run, is flanked

on both sides by Potsdam. Lime is burned extensively

along Sandy run.

Potsdam Sandstone.

There are four belts of Potsdam sandstone within this

township.

1. The most northern of these is a portion of Camp hill

6 C^



82 C^ REPORT OF PROGRESS. CIIAS. E. HALL.

north of Sandy run. It occupies a triangular sx)ace in the

extreme north corner of the township. It forms a promi-

nent ridge.

2. The second belt enters the township a short distance

southwest of Sandy run and extends to the vicinity of Ore-

land station. It is the eastern extension of the Lancaster-

ville-Valley Grreen anticlinal of the adjoining township. It

forms a low lidge, disappearing in the direction of Oreland.

3. The third belt extends from the south east township

line, south of Edge Hill iron works, to the township line

north west of Chestnut Hill. Crossing the corner of Phila-

delphia it reenters the towmship, crossing it west of the Wis-

sahickon creek. Tliis belt is the same as the Edge Hill

ridge. In the vicinity of the Wissahickon the ridge is quite

prominent, elsewhere however it is much eroded and is with

difficulty distinguishable.

There are exposures of the rock along the township line

roads, and at quarries north of Chestnut Hill and west of the

Wissahickon. The rock is white and gray quartzite and
white sandstone, with mica. Along the central portion of

the belt the sandstone is soft and readily decomposed. This

difference in character probably accounts for the absence

of a defined ridge.

4. The fourth belt is parallel to the last and extends from

the angle in the township line, at the northwest corner of

Cheltenliam townsliip to the vicinity of Chestnnt Hill.

A brook flowing from this corner into the Wissahickon

creek marks the course of the belt.

The Syenite group flanks the rock on the south, and it is

continuous with the Waverly Heights belt.

The mica schists flank it on the south. Its western limi-

tation seems to be abrupt and may be due to this non-con-

formity to the Syenite group.

Syenite group. {Laurentian.)

A narrow belt extends from the southeast township line

to the Philadeli^hia county line, northwnst of Chestnut

Hill. It is flanked on the north by the Potsdam sandstone,

on the south by the Potsdam and mica schists. There are
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few exposures of the rock along the roads and several quar-

ries near the Toll House north of Chestnut Hill. This belt

is the same as that in the western portion of the township,

southwest of the Wissahickon creek, which extends from

the vicinity of the Ridge road to the Potsdam belt of Bar-

ren Hill and Spring Mill. Its junction with the schists is

not clearly defined.

4

Upper Merlon township.

Clay.

Clay covers a large portion of the limestone vallejq es-

pecially in the southeastern portion of the township. The
principal deposits are along the southern edge of the lime-

stones.

Iron ore occurs in large quantities in this deposit, and is

extensively mined. The deposits extend from the Schuyl-

kill river beyond Henderson station.

Some of these clays are no doubt the result of a decom-

position of slates in position
;
but there are others which

apparently lie upon the limestones and occupy depressions

which were formed in the limestones anterior to the deiiosit

of the clay.

Mesozoic.

The New Red sandstone extends along the Schuylkill

river from Valley Forge to Bridgeport.

Its southern limit is very irregular.

From the center of Bridgeport it extends westward to

Elliott’s run, north of the King of Prussia P. 0.

From this point it curves northwestward to Port Ken-
nedy.

From Port Kennedy to Valley Forge it forms a narrow
belt with an irregular south boundary.

West of Elliott’s Run and northwest of King of Prussia

P. O., we find an island of the Mesozoic sandstone, cut off

from the main area by erosion, exposing the underlying
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limestone. This island extends a short distance over the

township line into Chester county.

South of the forks of Elliott’s run a small area of sand-

stone also occurs.

At Henderson station on tlie Chester Valley railroad is

an extensive deposit of sandstone and conglomerate. It

has somewhat the appearance of the Mesozoic, but I am in-

clined to consider it belonging to a more recent deposit. It

may have been deposited by the Schuylkill river, or some
stream flowing in a diagonal direction from Port Kennedy
to the neighborhood of Conshohocken.

There are numerous exposures of the sandstone and shale

along the Schuylkill river and elsewhere.

Trap.

A trap dyke crosses the southern edge of the township,

from West Conshohocken tlu’ough Mechanicsville to the

west township line a short distance above Gulf creek. It

forms a bold abutment at AVest Conshohocken on the west

side of the river, and can be traced, uninterrupted, across

the township. It occurs in the mica slates of the South

Valley Hill (Hudson river slates.)

South Valley Hill slates. {Iluelson rirer.)

These slates extend across the southern portion of the

township from the Schuylkill river to the Chester county

line. Between AVest Conshohocken and the Gulf road,

they extend south of the township line. Between the Gulf

road and the township line Gulf creek marks their boun-

dary. The nortli boundary, between the Schuylkill and
Gulf Mills, is defined by Gulf creek. A short distance

west of Gulf Alills the slates curve northward and an arm

or finger extends eastward to a point northeast of Gulf

Mill
;
from which point the north boundary is nearly a

straight line to the west township line, south of the Chester

A^alley railroad.

The slates form a prominent ridge throughout the entire

length of the belt. They rise abruptly from Gulf creek and

are defined on the south by an escarpment along their

southern margin.
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The slates are exposed in numbers of x>laces. The best

exposures of the rock are above West Conshohocken, along

the Schujdkill river
;
and between Gulf Mills and the south

township line, along Gulf creek. The rock is mica schist

and chloritic mica schist, with beds of milky quartz. The
quartz is usually in lenticular bodies. Occasional beds of

sandstone and quartzite are met with.

The structure of this belt is anticlinal and synclinal.

A synclinal basin extends from Chester county to a x)oint

northeast of Gulf Mill
;
a second synclinal extends through

the southern portion of the belt in the vicinity of the Trap

dyke.

Between these synclinal folds we find an anticlinal es-

carpment extending through Gulf Mills and along the

course of Gulf ci-eek to the Schuylkill river.

• Alternations of Slate and Limefitones. {Trenton.)

Flanking the slates of the South Valley Hill on the north,

runs a narrow belt of alternating slates and limestones,

conformable with the slates above and with the limestones

below.

It is difficult to draw a line of demarkation between the

groups, inasmuch as the limestone j^redominates towards

the base and diminishes towards the toio.

The alternations may be seen in the vicinity of Gulf
Mills, where they are folded ujion themselves, conforming

to the contortions of the overlying slates, and consequently

the underlying measures.

This grouj) may be seen along the entire northern flank of

the South Valley Hill and are exposed in nearly all the

brooks which cross the belt.

Limestone {No. II).

The limestones occupy the central portion of the towmship
extending from the Schuylkill river, below Bridgex:)ort, to

the Chester county line. Their southern margin is defined

by the alternations of slate and limestones which flank the

South Valley Hill on the north.

The limestone extends along the Schuylkill river from a
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point about lialf way between West Conshohockon and Mat-
sunk, to Swedesburg, or the northern edge of Bridgex)ort.

Between the river and the southwest corner of Bridgex)ort

the Potsdam sandstone flanks the limestone on the north.

Between Bridgeitort and Hudson station, an arm of

limestone extends northwest, to a little beyond the Ches-

ter Yalley turnx^ike and is overlaid by the New Red sand-

stone. This limestone area is flanked on the south by the

Potsdam sandstone to the vicinity of Hudson station. From
this jtoint northwest to the vicinity of Elliott’s run it flanks

the Potsdam sandstone on the south.

From Elliott’s run to Port Kennedy it can be traced along

an escarpment, north of King of Prussia P. 0., to the head

of Trout run, where it tvidens out, extending over a large

area.

Southwest of Port Kennedy the limestone is flanked on

the north by the Mesozoic and spreads into a bay flanked

by Potsdam sandstone. The south margin extends from the

Schuylkill river, ojiposite the upper end of Conshohockon,

to the west townshixt line, a short distance south of the

Chester Yalley railroad.

Limestone is qnarried extensively in the vicinity of Port

Kennedy, west of Bridgex:)ort, and at many other locali-

ties.

The Marble beds are located near the soilthem margin of

the limestone area and near the slate and limestone alterna-

tions. They are consequently near the top of the limestone

groiix). The belt extends across the township.

The x^i’incixoal marble quarries are Conrad’s quarry, near

the Schuylkill below Matsunk, llitner’ s and Henderson Mar-

ble Co.’s quarries south of Henderson station, and Adams’
and Derr’s quarry south of King of Prussia P. 0.

Potsdam Sandstone.

There are three areas of Potsdam sandstone within the

township. One of these is located in the southern part of the

town of Bridgex^iort. It forms a prominent ridge extending

from the Schuylkill river to the southwest corner of the

town. It is flanked on the north by the New Red sand-
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stone and on tlie south by limestones. The escarpment on

the south is very abrupt.

A narrow belt of Potsdam sandstone is found west of

Bridgeport. It extends from the vicinity of Henderson sta-

tion to the Mesozoic sandstone, east of Elliott's run. South

east of the Chester Valley turnpike the ridge formed by this

rock is quite prominent. Limestone flanks this area on both

sides, and it is evident from its position that it is an anti-

clinal.

In the northwest corner of the township we find the Pots-

dam forming a prominent ridge south and east of Valley

Forge.

The rocks extend from Valley Forge south beyond the

county line, along the course of Valley creek. Its north

boundary is a short distance south of the river, the Meso-

zoic flanks it on the north. It extends to a point about half

way between Valley Forge and Port Kennedy. South of

this point a U shape depression or bay is formed by the

limestones, which extends to the vicinity of the school-house

between Fort Hamilton and Fort Washington. The north

arm, flanking the limestones on the south, is not sharply de-

fined within the township.

The structure of this area seems to be simple folds, anti-

clinal and synclinal. Along the course of Valley creek,

from Valley Forge to the to%vnship line, there are numer-

ous exposures of the rock. It is generally a slaty mica-

ceous sandstone, with quartzite, usually dark colored. In

the southern part of Bridgeport there are several exposures

of the rock. It is usually dark grey or red and in some
places resembles somewhat in color, the sandstone of the

Mesozoic.

Lower Merlon Townsliip in Montgomery county.

Mica Schists and Gneises.

The mica schists extend over the southern portion of the

township. Their northern limit is a line between Young’s
Ford road on the Schuylkill river, to the west township
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line a short distance above Bryn Mawr. The bonndary is

usually defined by an escarpment. Tliey flank the Syenite

group on the south and are softer and more rapidly decom-

posed than the rocks of that group.

The schists are extensively exposed along the Schuylkill

river from Young’s Ford road to the south township line.

Along the northern edge are indications of a definite

synclinal fold. South of this fold the rock seems to have a

northwest undulating dip. The southern edge of this fold is

somewhere in the vicinity of the ser2)euti/ie bel t X)assing south

of Lafayette, a short distance north of Merion Square and
south of Bryn Mawr. The rocks north of this belt are

usually slaty micaceous gneiss, with some hornblende and
granite. South of this line the garnetiferous schists jxiss

gradually into mica schists and gneisses. South of Merion

Square micaceous flagstone is quarried.

Serpentine.

Along the northern edge of the gneissic grou}?, a belt of

seiqienrine is exx)osed in various x^laces between the Schuyl-

kill river and the west township line. There is some doubt

as to whether it be continuous, but it is undoubtedly one

and the same horizon.

There is a quarry near the Schuylkill river; also an aban-

doned quarry north of Merion Square. It has been ob-

served on the Gulf road north of Bryn Mawr.

A second belt is found oxq^osite the Lafayette soax^stone

quarries. It has been traced to a x^oint on the Pennsylva-

nia railroad, south of Bryn Mawr. It is exx“)Osed in nu-

merous X)laces along its course. Near the Schuylkill river

soaxistone is quarried extensively. West of Merion Square

along Black Rock road there is an extensive exposure of

magnesian rocks belonging to this belt. In tlie railroad cut

south of Bryn Mawr the decomx^osed rock is visible.

These two belts of magnesian rocks I consider to belong to

the same or ax^prf^ximately the same horizon, rex:>eatedby a

fold, as indicated by the structure of the included measures.

South of Gulf Mills along tlie junction of the slates of the

South Valley Hill with the Syenite (Laurentian) groux), a
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small area of serpentine lias been found. This undoubtedly

belongs to a belt of serpentines which flank the South Val-

ley Hill slate group on the south, and is found extending

across Radnor township, Delaware county, and through

part of Chester county. It seems to occupy a similar posi-

tion to the belt which flanks the Syenite group on the south

in Lower Merion township.

South Valley {Hudson Hlver) slates.

The slates of the South Valley Hill enter the northern

edge of the towmship between West Conshohocken and the

Gulf Mill road. They are exposed in a few places, but

generally much decomposed.

They rest against the Syenites, and near West Consho-

hocken lie upon the limestone (No. 11.)

Iron ore has been mined along the edge of this grouji.

It is probably derived from the decomposition of the slates.

Limestone {No. II).

Limestone is found in the northeast corner of the town-

ship. The area is small and extends from the south edge

of West Conshohockon westward a short distance along the

line of a small brook.

It occupies a position between the Syenite group on the

south and the slates on the north. It rests upon the Sye-

nites and is overlaid by the slates. (See section G'.

)

Near the river it is dolomitic and resembles the limestone

of the southern part of Conshohockon, on the opposite side

of the river. Towards its western limit the limestone is

impure, and alternating with sandy and hornblendic layers.

Probably these impurities were derived from the disintegra-

tion of the Syenite.

Syenite group {Laurentian).

This belt extends from the Schuylkill river to the west

township line. The southern limit is a line drawn from

Young’s Ford road on the Schuylkill river, to a point on

the west townshiji line between Bryn Mawr and Rosemont
station. The north boundary is a short distance south of

the north township line, between the Schuylkill river at
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West Conshohocken, and the Gnlf road, west of which point

it extends to the neighborhood of Gulf creek.

Tlie north side of this belt is very abrupt and its limit is

defined by an escarpment, along which the Schuylkill hows,

between West Conshohockon and Spring Mill station. The
deflection in the course of the Schuylkill at this point is

caused l)y the resistance offered l)y the hard Syenitic rocks,

wliich are here flanked by limestones on the north. The es-

carpments along the southern edge of the belt are well de-

fined.

Along the Schuylkill river there are numerous exposures

of the rock, as well as along the roads crossing the area.

Along the Schuylkill there is evidence of an anticlinal

fold which is faulted or cut off its south side. (See section

G.) The unconformity of the overlying schists is well ex-

hibited.

Philadelphia county.

Philadelphia county extends from the Poquessing creek

on the east, to Cobb’s creek on the west. Its southern

boundary is formed by the Delaware river. The north

boundary is r zig zag line, formed by the south boundary of

Montgomery county.

Along the northern edge of the county we find the Pots-

dam sandstone in two places and the Syenite groiqD north of

Chestnut Hill.

Otherwise the mica schists and gneisses occupy the entire

county, unless limestone be proven to exist north of Somer-

ton and flanking the Potsdam sandstone on the south. Its

existence is exceedingly doubtful.

The entire gneissic and micaceous series seems to belong

to one geological formation. Thus far sharply defined sub-

divisions have not been established. Sub-divisions have

been assumed and indicated onthe accompaning map. These

belts of rock fade into each other, and the colors on the map
are intended to convey the idea here advanced.

The pitch of the rock is generally north-westward except
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along the northern edge, where we find invariably a reverse

dip, which, with the repetition of the rocks along this edge

is proof of their geological position, as described in the In-

troduction.

Alluvium.

The entire northern portion of Philadelphia county, is

covered by gravel.

Along the Delaware river we find, in a number of places,

mud deposits which are the most recent. These deposits

cover a greater jjortion of the south end of the city of Phila-

delphia.

Flanking these a belt of gravel extends along the course

of the river, over the low laud which is designated as Tren-

ton gravel. This was deposited by the river before it had
receded to its present channel.

These gravels merge into what are termed the Philadel-

phia hricli clays, red gravel and yellow gravel, which ex-

tends over the southern portion of the county. It is very

variable in thickness. Throughout the southern iiortion of

Philadelphia it is not far from a hundred feet in depth.

There are exposures of this gravel in all sections of the city

where streets have been graded down.

A large portion of the gravel has been derived from the

debris of the Palaeozoic rocks along the course of the uiiper

Delaware, into Lower Merion township, Montgomery
county.

Chestnut Hill Garnetiferous Groicp.

This belt is exposed across the northern end of the county,

between Chestnut Hill and the Schuylkill river. Its north-

ern limit is a diagonal line across the northern corner of the

county. A short distance west of the Wissahickon creek,

it extends north of the county line.

Its southern boundary is not sharjdy defined. It is indi-

cated as extending from the southern edge of Chestnut Hill

to the Schuylkill river, about half way between Lafayette

station and Manayunk.
The rocks of this belt are garnetiferous mica schists, thin

bedded sandy gneisses, and hornblendic slate.



92 C'. REPORT OF PROGRESS. CHAS. E. HALL.

The main distinguishing feature is the serpentine and
steatite dejDosits. These extend across the north corner of

Philadelphia county.

Serpentine and Steatite.

Serpentine is found in the northwestern edge of Chestnut
Hill, and extends across the Wissahickon creek to a point

about half way between the Wissahickon and Ridge road.

It is also found a short distance above Manatawna and at a
point about half way between Manatawna and Lafayette.

By considting the accompanying map it will be seen that

these patches or strips of seri)entine are on a line drawn
from Chestnut Hill to the steatite quarry, below Lafayette

station on the Schuylkill. They clearly belong to one and
and the same horizon.

The rock is well exposed along the road leading from the

Wissahickon to Chestnut Hill.

Manayunk Mica ScTdsts and Gneisses.

This belt is exposed along the Schuylkill river from the

vicinity of the Falls of the Schuvdkill to a point about half

way between Manayunk and Lafayette station. Its north

boundary is south of Chestnut Hill. The south line is in

the vicinity of Germantown.
Along the Schuylkill river the rocks are exposed to the

best advantage. AVe find them gradually passing from a

garnetiferous mica schist on the north, to a micaceous feld-

sjjathic gneiss on the south side of the belt. The transition

is a gradual one.

Between the Falls of the Schuylkill and Manayunk some
hornblendic slates are found. Along the Wissahickon creek

there are extensive exposures.

There seems to be a cMoritic character throughout por-

tions of the belt.

A short distance below the mouth of Cresheim creek, a

small bed of steatite or serpentine occurs. This seems to be

local, as it has not been observed elsewhere.

Philadelphia Mica Schist and Gneiss group.

This belt extends from the Poquessing creek to Cobb’s
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creek, and from the Delaware river on the south to the vi-

cinity of the Falls of the Schnjdkill along the Schuylkill

river. Through the eastern portion of the county it ex-

tends north bejmnd the county line. The rock is exposed

along the Poquessing, Pennepack, and Tacony creeks from

the Delaware river to the county line. The finest expos-

ures are found along the Schuylkill river. They are ex-

posed for some distance below Gray’s Ferry bridge.

We find the gneisses and schists merging into each other

throughout this belt, in a similar manner to the two belts

north of it.

Hornblendic beds are found in a number of places. The
largest of these are along the Schuylkill river above Colum-

bia bridge and on the river bank, below Strawberry INlan-

sion, at the south end of the river road. Above this upper

hornblendic belt, the rock is a feldspathic micaceous gneiss,

alternating with mica schists above the Falls of the Schuyl-

kill.

The rocks above Columbia bridge are slaty micaceous

schists and gneisses.

Between Columbia Bridge and the vicinity of Gray’s

Ferry bridge are alternating micaceous gneisses, mica

schists, and thin beds of hornblendic gneiss or slate. Len-

ticular beds of quartz occur throughout the mass.

In the vicinity of Gray’s Ferry the rock is very feld-

spathic and forms beds of Jcaoluie. Some of these deposits

are quite free from foreign matter and nearly white. South

of Gray’s Ferry the micaceous gneiss is exposed along the

river.

At Frankford comxjact gray gneiss is quarried.

At the western end of Market street, the central east and
west street of the city, on the east bank of Cobb’s creek, is

a quarry of quartzose hornblendic gneiss resembling that

found at Columbia bridge on the Schuylkill river.

It is difficult to trace any particular horizon from point to

j)oint, on account of the contortions and dislocations met
with throughout the belt.
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Analyses of minerals and rocksfrom Bucks, Montgomery
and. Philadelphia counties, Pa.

No. 217, at Station 2826A, one and one half miles east

from Center Valley. (Collection of Prof. Prime.)

Granite. Composed of greyish-white feldspar in cleavage

masses, from 2-15™'" in diameter, mixed with a darker grey

quartz in angular fragments
;
contains also a few patches

of greenish-greyish white dull feldspar, from 2-10™™ in di-

ameter, and traces of muscovite and magnetite.

The cleamiblefeldspar has been analyzed by F. A. Genth,

Jr., wdio found :

Loss by ignition,

Silicic acid, . . .

Alumina
Ferric oxide, . ,

Magnesia, . . .

Id me,

Litliia,

Soda,

Potash,

= 0 .58%
=66.72

=18.67

=trace.

= 0.23

= 0.84

=faint trace.

= 2.56

= 9.80

99.40

No. 5063. Report 00. Dolerite from an exposure on

the hillside at the extreme south end of New Hoiie.

Compact dark-grey crjqitocrystalline rock, with a few

very small patches of yellowish-white crj^stalline mineral.

My analysis gave

:

Loss by ignition.

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid.

Alumina, ....
Chromic oxide, .

Ferric oxide, . .

Ferrous oxide.

Manganous oxide.

Magnesia, ....
Lime,

Lithia

Soda,

Potash,

100.55

. = 1 .58%
.
= 50.70

. = 0.68

. = 0.30

. = 19.86

. =trace.

. = 7.34

. = 1.79

. =trace.

. = 5.86

. = 1.94

. =trace.

. = 3.55

. = 6.95
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No. 5064. Report 00. Dolerite from 250 yards south

of where No. 5063 was taken, at New Hope.

Compact grey cryptocrystalline rock. Implanted in it

are small patches from about l-5“™ in diameter, Avhich ap-

pear to be largely quartz with a greyish-brown Autreous min-

eral inclosed.

The analysis, Avhich I hai’e made of the Avhole rock, gaA'e

:

AVater with some carbonic acid, = 2.259'o

Silicic acid, = 51.35

Titanic acid, = 1.00

Phosphoric acid, = 0.20

Alumina, = 20.42

Ferric oxide, = 5.91

Ferrous oxide, = 2.20

Manganous oxide, =trace.

Magnesia, = 4.91

Lime, = 2.62

Lithia, =trace.

Soda, = 3.92

Potash, = 5.24

100.02

Mineral., implanted in this dolerite.

It was picked out as carefully as possible, in the hope
that its exact character could be ascertained, but although

free from the inclosing rock, it AA^as impossible to separate

it with accuracy from the associated quartz. After deduct-

ing 14.7 per cent., Avhich Avere not soluble in clilorhydric

acid, the composition of the soluble part was :

AYater, . . .

Silicic acid.

Alumina, .

Ferric oxide.

Magnesia, .

Lime, . . .

Soda, . . .

Potash, . .

= 5.19<7o

= 40.41

= 22.61

= 7.41

— 2.11

= 21.42

= 1.24

= 0.61

101.00

No. 5066. Report 00. Dolerite, opposite Goat Hill, 100

yards south of where No. 5064 was obtained.

The texture is so coarse that the feldspathic and pyroxenic
constituents can be distinguished without the aid of a lens.

Color whitish, with dark grains. My analysis gave :
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Loss by ignition, = 0Al%
Silicic acid, = 53 92

Titanic acid, = 0.43

Phosphoric acid, = 0.19

Alumina, = 18.72

Ferric oxide, = 4.89

Ferrous oxide, = 4.37

Manganous oxide, =trace.

Magnesia, = 3.86

Lime, = 10.42

Soda = 3.08

Potash, = 0.81

lOl.lO

No. 5067. Report 00. Dolerite. Surface bowlder on
Bowman’s Hill, two miles south of Goat Hill, between New
Hope and Brownsbnrg.

Texture crystalline
;
some of the constituents, especially

the feldspathic portion, quite conspicuous. Appears to

contain a considerable amount of quartz, and traces of py-

rite and chalcopyrite. Color brownish. My analysis gave

:

Loss by ignition, = 1.26^5,

Silicic acid, = 60.25

Titanic acid, = 1.85

Phosphoric acid, = 0.19

Alumina, = 12.35

Ferric oxide, = 3.36

Ferrous oxide, = 9.58

Manganous oxide, =trace.

Magnesia, = 1.20

Lime, = 4.43

Soda, = 2.76

Potash, = 2.75

99.98

No. 5069. Report 00. from near Brownsburg,

four miles from New Hope, from a surface bowlder on

Jericho Hill.

Finely crystalline rock
;
only a few of the feldspathic par-

ticles can be distinguished by the aid of a lens. Brownish-

grey. My analysis gave

:

IjOss by ignition, = 0.93 %
Silicic acid, = 52.82

Titanic acid, = 0.26

Pliosphoric acid, = 0.19

Alumina, = 16.18
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Ferric oxide, = 5.45

Ferrous oxide, = 5.72

Magnesia, = 5.88

Lime, = 8.38

Soda, = 2.56

Potash, = 0.82

99.19

No. 6072. Report 00. Dolerite, from opposite Mount
Pleasant, two miles from Lnmberville.

Similar to No. 5069, but of finer grain. My analysis gave

:

Loss by ignition, = 0.29%

Silicic acid, = 52.91

Titanic acid, = 1.03

Phosphoric acid, = 0.12

Alumina, = 14.45

Ferric oxide, = 6.42

Ferrous oxide, .= 4.38

Magnesia, = 8.34

Lime, = 9.92

Soda, := 1.80

Potash, = 0.57

100.23

No. 5081. Report 00. Dolerite from between Qiiaker-

town and the north end of the North Pennsylvania railroad

tunnel.

Finely crystalline
;
the constituents can be distinguished

by a good lens. Brownish. My analysis gave :

Loss by ignition, = 0.49%

Silicic acid . . . = 53.16

Titanic acid, = 0.86

Phosphoric acid, = 0.15

Alumina, = 13.90

Ferric oxide, = 4.40

Ferrous oxide, — 5.10

Magnesia, = 10.63

Lime, = 9.75

Soda = 1.16

Potash, = 0.48

W0.08

No. 5082. Report 00. Dolerite from between Quaker-
town and the north end of the North Pennsylvania railroad

tunnel, one mile from the north end of the tunnel.

Compact, dark grey ciypto-crystalline rock, with minute
7 C“.
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cavities lined with a Avhite zeolitic mineral and a trace of car-

bonate of lime. My analysis gave ;

Ignition, (water and little carbonic acid,) = 3.53%
Silicic acid, = 51.93

Titanic acid, = 0.87

Phosphoric acid, = 0.20

Alumina, — 22.48

Ferric oxide, = 8.65

Ferrous oxide, = 1.54

Magnesia, =: 3.59

Lime, = 0.89

Lithia, =trace.

Soda, = 1.48

Potash, 5.46

100.62

No. 5084. Report 00. Dolerite, from a surface bowlder

on the northeast flank of Haycock Hill. Compact brown-

ish grey cryptocrystalline rock. My analysis gave :

Loss by Ignition, = 0.34%

Silicic acid, . = 52.54

Titanic acid, = 0.63

Phosphoric acid, = 0.23

Alumina, — 14.79

Ferric oxide, = 4.38

Ferrous oxide, = 6.34

Magnesia, = 7.95

Lime, = 11.21

Soda, = 2.00

Potash, = 0.67

101.08

No. 5086. Report 00. Dolerite^ from the summit of

Haycock Hill.

Resembles closely No. 5031, and contains according to

my analysis

:

Loss by ignition, = 0.48%

Silicic acid, —52.73

Titanic acid, = 1.02

Phosphoric acid, = 0.16

Alumina, =11.77

Ferric oxide, = 3 50

Ferrous oxide, = 6.45

Magnesia, = 9.33

Lime, =10.96
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Lithia, =faint trace.

Soda = 1.53

Potash, = 0.48

98.41

Section A.

No. 4310. Report 00. Syenitic Gneiss, from first ex-

posure on Delaware river, below J. Demmer’s house, two
miles above Pa. R.R. bridge at Morrisville.

Composed of a fine-grained mixture of plagioclase,

greenish-black hornblende, a little magnetite and quartz

which is more or less opalescent.

An analysis made by F. A. Genth, Jr., gave the following

:

Loss by ignition,

Silicic acid, . . .

Titanic acid, . .

Phosphoric acid.

Alumina, ....
Ferric oxide, . .

Ferrous oxide, .

Manganous oxide.

Magnesia, ....
Lime,
Soda,

Potash,

= 0.83%

=57.51

= 2.01

= 0.33

=14.45

= 5.54

= 6.49

= 0.57

= 4.47

= 4.20

= 3.22

= 0.21

99.83

Nos. 4351-4360. Report 00. Granitic RocTcs, from

Moon’s quarry, composed mostly of white feldspar and
opalescent quartz with small patches of a fine scaly dark
greenish or brownish mineral, probably resulting from the

alteration of staurolite. Most of the feldspar appears to

be orthoclase, but there is some which is very indistinctly

striated and belongs to Oligoclase. I have analj’zed the

latter and found

:

Loss by ignition, = 0.44%

Silicic acid, = 63.44

Alumina, = 21.11

Ferric oxide, = 0.47

Magnesia, = 0.26

Lime, = 3.32

Soda, = 6.29

Potash, = 4.42

100.75

Nos. 4362-4371. Report 00. Garnet Rock, from Moon’s
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quarry. Bands of granular greyish-red garnet from 45-
50™“ in thickness, between thin layers of j)lagioclase and
quartz and a few scales of biotite.

I have analyzed the garnet from this garnet rock and
found ;

Loss by ignition, = 0.70

Silicic acid, = 40 35

Alumina, = 23.41

Ferric oxide, = 2.60

Ferrous oxide, = 20.53

Manganous oxide, = 0.34

Magnesia, = 11.13

Lime, =: 1.32

100.38

No. 4378. Report 00. Gneiss on Hiram Burges’ estate,

on Delaware river, opposite the road to Fallsington.

Finely granular mixture of white plagioclase, grey quartz

and fine scales of brown biotite. An analysis, made by F.

A. Genth, Jr., gave :

Loss by ignition, .

Silicic acid

Titanic acid, . .

Phosphoric acid, .

Alutnina, . . . .

Ferric oxide, . . .

Ferrous oxide, . .

Manganous oxide.

Magnesia, . . . .

Lime,

Soda,

Potash,

= 1 .21 %
= 66.32

= 2.11

= 0.32

= 12.60

= 2.22

= 1.44

=trace.

= 4.13

= 5.25

= 3.06

= 1.76

100.42

No. 4387 and 4388. Report 00. Diorite from the west

side of the Pennsylvania canal on S. Dana’s jplace near Mor-

risville.

Albite and hornblende are the principal constituents, ac-

cessory are, fine scales of brown biotite and minute quanti-

ties of quartz. The albite forms the matrix through which

crystalline particles (the largest from 3 to 6“™ in size) of

greenish hornblende, together with the biotite are dissemi-

nated. In the coarser mixtures quartz is rare, in the finer

and more uniformly mixed minerals it is present in larger



ANALYSES OF MINERALS AND ROCKS. C\ 101

quantities. The albite is in some jilaces separated in larger,

purer masses of a wliite color, and, in cavities, in small crys-

tals
;
the cleavage planes show broad striation. In some

parts of the rock the albite has changed into prochlorite.

There is also present, in small quantity, a columnar yellow-

ish green mineral, probably titanite.

I have analyzed the whole rock, consisting of the more
evenly mixed components (without chlorite,) which con-

tains :

Loss by ignition, = 0.86%

Silicic acid, = 50.62

Titanic acid, = 1.31

Phosphoric acid, = 0.20

Alumina, = 15.76

Ferric oxide, = 2.13

Ferrous oxide, = 7.49

Manganous oxide, — 0.14

Magnesia, = 7.61

Lime, = 9.42

Soda, = 3.79

Potash, = 0.96

100.32

Albite. Crystalline cleavage masses, gave me as follows :

Spec. Grav., =2.690

Loss by ignition, = 0.53%
Silicic acid, = 67.01

Alumina, = 19.44

Ferric oxide,
. = 0.52

Magnesia, = 0.24

Lime, = 1.71

Soda, = 10.48

Potash, = 0.30

100.23

Prochlorite., in dark green scales, resulting from the altera-

tion of albite, gave me the following composition :

Loss by ignition, = 11.58%

Silicic acid, = 25.98

Alumina, = 21.08

Ferric oxide, — 3.72

Ferrous oxide, = 19.96

Manganous oxide, =trace.

Magnesia, = 18.29

100.61
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The Hornblende^ of a dark grayish-green color, selected

from the diorite, was analyzed by me and gave :

Loss bj' Ignition,

Silicic acid, . . ,

Titanic acid, . .

Aiuiiiina, . . . .

Ferric oxide, . .

Ferrous oxide, ,

Magnesia, . . . .

Lime
Soda,

Potash, . . . . ,

= 1 .22%
=46.25

= 1.50

=12.32

= 3.65

=10.71

=10.37

=11.02

= 1.44

= 1.02

99.50

No. 4409. Report 00. Syenitic (jneiss from City Bridge,

Morrisville, on Delaware river.

It is tine grained and consists principally of greenish-black

hornblende, plagioclase, quartz and a little biotite. The
analysis made by F. A. Genth, Jr., gave the following re-

sults :

Spec Gray., . . .

Loss by ignition, .

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid, .

Alumina, . . . .

Ferric oxide, . . .

Ferrous oxide,

Manganous oxide.

Magnesia, . . . .

Lime,
Soda,

Potash,

=3.035

. . . .= 1.10%

. . . . = 49.41

. . . . = 1.00

. . . .= 0.25

. . . . = 16.33

. . . , = 5 20

. . . . = 7 03

. . . . = 1.31

. . . . = 4.98

. . . . = 9.15

. . . . = 4.11

. . . . = 0.80

100.67

No. 4445. Report 00. Gneiss from south of City Bridge,

Morrisville. Consists of bands of greyish-white quartz with

white feldspar, part of which is striated. These are sepa-

rated by seams of brownish-black biotite in fine scales. In

some places the biotite changes into a chloritic mineral. I

have analysed the purest scales of biotite which contained

as follows :

Loss by ignition, = 1.21%

Fluorine, = 0.79

Silicic acid, = 35.81
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Titanic acid, =
A.luinina, = 17.14

Ferric oxide, =
Ferrous oxide, = 18-49

Manganous oxide, = ^-88

Magnesia, =
Soda, = 0..30

Potash, — ^-46

100.26

Less oxygen, equivalent to fluorine, = 0.33

99.93

No. 4446. Report 00. Granitic rock from the same lo-

cality is largely composed of small masses of greyish white

cleavable feldspar (orthoclase) with smaller grains of quartz

and patches of a fine scaly, chloritic mineral, similar to that

from Moon’ s quarry, which probably results from the decom-

position of staurolite. My analyses of the feldspar gave ;

Loss by ignition, 0.28%

Silicic acid, = 66.02

Alumina, = 18.81

Ferric oxide, = 0.19

Magnesia, = 0.11

Lime, = 0.64

Soda, = 2.78

Potash, — 11-53

100.36

No. 4452. Report 00. Gneiss from S. of ice-house, S.

of City Bridge, Morrisville.

It has been analyzed by F. A. Oenth, Jr., ivlio found

:

Spec, gravity, =2.584

Loss by ignition = 0.60%

Silicic acid, = 66.21

Alumina, = 19.32

Ferric oxide, = 0.33

Magnesia, trace.

Lime, = 0.28

Soda, = 3.19

Potash, =; 9.23

99.16

Section B.

No-. 4457. Report 00. Pyroxene-Syenite from Yanarts-

dalen’s quarry.
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White plagioclase in which are imbedded large irregular

crystals and crystalline masses of dark greenish-grey jDyrox-

ene, from 5-25™™- by 2-15™™- in size, a little quartz, a few
scales of graphite and a little titanite. The analysis of the

plagioclase, which I have made, proves it to be oligoclase.

It gave the following results ;

Loss by ignition, = 0.23^o
Silicic acid, = 62.58

Alumina, = 23.27

Ferric oxide, 0.23

Magnesia, = 0.15

Lime, = 4.88

Soda, = 8.05

Potash, = 1.04

100.43

No. 44.58. Report 00. P?/rotrme->S'?/d/z7Yefrom Vanarts-

dalen's quarry.

A similar rock, but of smaller grain than the last. I have

analyzed the pyroxene and found :

Loss by ignition, = 0.55%
Silicic acid, = 51.97

Alumina, = 2.53

Ferric oxide, = 0.82

Ferrous oxide, = 13.36

Maiiganous oxide, = 0.33

Magnesia, = 8.37

Lime, = 22.41

100.34

No. 4459. Report 00. Pyroxene-Syenite from Vanarts-

dalen’s quarry.

Finely granular mixture of greenish-black jiyroxene with

plagioclase and quartz, in smaller quantit5g and small grains

of titanite and a little pyrrhotite. I analyzed it with the

following results :

Loss by ignition, = 0.30%

.Silicic acid, =46.38
Titanic acid, = 2.82

Phosphoric acid, = 0.47

Alumina, = 15.63

Ferric o.xide, = 3.03

Ferrous oxide, = 10.48

Manganous oxide, = 0.35

Magnesia, = 8.13
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Lime = 7.42

Soda, = 3.68

Potash, = 0.57

Sulphur, not determined.

99.26

No. 4473. Report 00. CJiloritic mineral from Yan-

artsdalen’s quarry, where it occurs in a band of coarse-

grained calcite, between decomposed pyroxene, from wliicli

it has been formed. It is mixed with a little graphite. It

is soft, impalpable, blackish green, resembling clelessite.

It spec. gray, was found=2.739. The analysis made by F.

A. Genth, Jr., gave:

Loss by ignition, = 13.49

Silicic acid, = 35.23

Alumina, = 15.45

Ferric oxide, = 2 .64

Ferrous oxide = 6.89

Magnesia, = 24.92

Lime, = 0.93

99.55

The lime is probably present as an admixture of carbon-

ate of lime, in which it occurs, and the quantity found
would correspond to 1.66 per cent, of the latter.

No. 4504. Report 00. Graphitic Gneiss from west side

of Neshaminy creek on the piroperty of Phineas Paxon.
Fine-grained mixture of dark-grey quartz, plagioclase,

with some brown mica and graphite, and considerable quan-

tity of pyrrhotite.

The analysis made by F. A. Genth, Jr., gave the follow-

ing results :

Spec, gravity, = 2.900

Water, = 1.30

Graphite, not determined.
Carbonic acid, = 0.51

Silicic acid, =63.93

Titanic acid, = 1.04

Phosphoric acid, not determined.

Alumina, =12.02

Ferric oxide, = 2.40

Ferrous oxide, = 2.95

Manganous, niccolous, and cupric oxides, =traces.

Magnesia, = 2.44
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Lime, = 4.00

Sodii, = 3.15

Potasli, = 0.84

Pyrrliotite (Fe^ Sg), = 4.04

98.62

No. 4532. Report 00. Chloritic schist, from half a

mile below Willet bridge, on the east side of Neshaminy
creek.

Fine, scaly, blackish-green. It has been analyzed by F.

A. Genth, Jr., who found :

Spec, gravity, , .

Loss by ignition.

Silicic acid, . . .

Titanic acid, . . .

Carbonic acid, . .

Phosplioric acid.

Alumina, ....
Ferric oxide, . .

Ferrous oxide.

Manganous oxide,

Niccolous oxide, .

Magnesia, ....
Lime,

Lithia,

Soda,

Potasli,

3.054

. .= 4.01%

. . = 46.35

. . = 0.71

. . = trace.

. . = 0.10

. . = 15,29

. .= 1.48

. . . 10,15

. . . 0.43

. . = trace.

. . = 12.06

. . = 8.86

. =faintest trace.

. . = 0.33

. . = 0.25

100.02

No. 4539. Report 00. GranuUte from S. K. Tomlin-

son’s property W. side of Neshaminy creek, about one mile

above the railroad bridge of B. B. R. R., Southampton
township, Bucks county.

Consists of a line granular quartz and feldspar, inclosing

grey vitreous quartz in fragments from 5-10®“ in length and
1-3®“ in thickness, giving the rock somewhat the ayiiiear-

ance of pegmatite
;
there is also a white feldspar present,

assuming dimensions of 50®® in length and 10-15“® in width,

also a very minute quantity of muscovite. An alkali de-

termination of the line grained portion was made by F. A.

Genth, Jr., who obtained:

Soda, ... , =5.25%
Potash, =0.85
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No. 4582. Report 00. G/ieiss from lands of Frank

Praul on east side of Neshaminy creek.

Fine grained mixture of quartz and feldspar with little

biotite. It lias been examined by F. A. Gentli, Jr., who
found :

Spec, gray., . . .

Loss by ignition,

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid, .

Alumina, ....
Ferric oxide, . .

Manganous oxide.

Magnesia, ....
Lime,
Lithia,

Soda,

Potash,

=2.665

. . . = QM<^o

. . .= 71.84

. . . 0.31

. . .= 0.26

. . .= 14.74

. . . = 2.02

. . . = trace.

. . . = 0.85

. . . = 1.74

. . . =faint trace.

. . . = 2.98

. . .= 4.87

100.59

No. 4616. Report 00. about 123 paces be-

low Janney’s quarry, east side of Neshaminy creek.

Very fine grained quartz, through which are disseminated

fine scales of muscovite of a white, a greenish-white and by
oxidation of the ferrous oxide, of a reddish color. The mica

gives the rock a slaty structure. It also contains small

grains of red garnet and hematite. A partial analysis was
made by F. A. Genth, Jr., who found ;

Loss by ignition.

Silicic acid, . . .

Li thia,

Soda,

Potash,

= 1 . 66^0

=84.59

=faint trace.

= 0.19

= 2.79

No. 4632. Report 00. Hydromica schist, from Oak-

ford, west side of Neshaminy creek.

Greyish, fine scaly, micaceous rock, the mica surrounding

fine splinters of quartz, also some grains of reddish brown
garnet, thus giving the rock a nodular or knotty appearance.

A partial analysis made by F. A. Genth, Jr., gave ;

Loss by ignition,

Lithia,

Soda
Potash, ....

=7 . 19%
very strong reaction.

=0.76

=3.16



108 C^ REPORT OF PROGRESS. CIIAS. E. HALL.

No^ 4054. Report 00. Si/enitic gneiss from Jolin P.

Townsend’s farm on east side of road leading to Hnlmeville.

Finegrained stratified rock, composed of feldspar, quartz,

greenish-black hornblende and biotite.

The analysis made by F. A. Grenth, Jr., ga\^e as follows :

Spec, gravity,

Loss by ignition,

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid, .

Alumina, . . . .

Ferric oxide, . .

Ferrous oxide, . .

Manganous oxide.

Magnesia, . . . .

Lime,

Lithia,

Soda,

Potash,

=2.927

. . . = 0,99

. . .= 52 .36

. . . =trace.

. . . = 0.73

. . = 16 .37

. . . = 0.46

. . . = 9.05

. . . = 0.33

. . . = 5.76

. . . = 9.49

. . . =trace.

. . . = 1.85

. . . = 3.20

100.59

No. 4708. Report 00. Gneiss, 1,495 feet from bend of

Neshaminy creek, about one and one half miles below where
the Delaware River branch of the N. P. R. R. crosses it.

Fine-grained mixture of quartz and feldspar with a small

quantity of little scales of muscovite and biotite. It has

been examined by F. A. Genth, Jr., who found:

Spec, gravity, =2.738

Loss by ignition,

Silicic acid,

Titanic acid,

Phosphoric adid,

Alumina,
Ferric oxide,

Ferrous oxide,

Manganous oxide

Magnesia,

Lime,

Soda,

Potash

101.42

= 1.34<7o

= 73.68

= 0.81

= 0.12

= 12.49

= 2.10

= 2.22

= 0.18

= 2.04

= 0.56

= 2.97

= 2.91

No. 4752. Report 00. Sgenitio gneiss,

No. 4708. Banded structure. Granular quartz and feld-
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spar with small grains of garnet and some pyrite, inclosed

in large bands of almost pure crystalline greenish-black

hornblende. My analysis gave :

Loss by ignition, .

Silicic acid, . . .

Titanic acid, . .

Phosphoric acid, .

Alumina, . . .

Ferric oxide, . . .

Ferrous oxide, . .

Manganous oxide.

Magnesia, . . . .

Lime,

Soda,

Potash,

Sulphur,

. . = 1 .07%
. . = 48.88

. . = 3.51

. . = 0.38

. . = 12 06

. . = 7.12

. . = 9.54

. . = 0.55

, . . = 5.35

. . . = 9.50

, . . = 1.20

. . ,
= 0.91

not determined.

100.07

No. 4771. Report 00. Gneiss, 218 feet below No. 4752.

Irregular bands of tpiartz and feldspar, inclosed between

scales and sheet-like aggregations of scales of muscovite

and biotite. It has been analyzed by F. A. Genth, Jr., who

found, as a mean result of two analyses :

Spec, gravity, . .

Loss by ignition, ,

Silicic acid, . . .

Titanic acid, . .

Phosphoric acid,

Alumina, . . .

Ferric oxide, , .

Ferrous oxide, .

Manganous oxide.

Magnesia, . . .

Lime,
Lithia,

Soda,

Potash,

2.849

. . . = 3 .37%
. . . =56.40

. . . = 1.05

. . . = 0.37

. . . =19.76

. . . = 4.35

. . . = 4.40

. . . =ti-ace.

. . . = 3.11

. . = 0 09

. . . =trace.

. . . = 5.82

. . . = 1.27

99 99

No. 4795. Report 00. Gneiss from Hulmeville.

Fine-grained mixture of quartz, feldspar and black mica,

here and there, with grains of reddish brown garnet and a

small quantity of magnetite. Weathered. A partial an-

alysis made by F. A. Genth, Jr., gave

:
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Loss by ignition, = 0.58

Lithia, exceedingly faint trace.

Soda, = 2.31

Potash, = 0.78

No. 4878. Reiiort 00. Pyroxene-Si/enite ivom oue\\^\t

mile below Hnlmeville in Bensalem twj)., on Saninel A.

Keen’s farm.

Fine-grained mixture of quartz, feldspar, pyroxene and
some pyrrliotite. The analysis made by F. A. Genth, Jr.,

gave

;

Spec, gravity, =2.840

Loss by ignition, = 2.43'7£)

Silicic acid, = 62.53

Titanic acid, = 1.00

Phosphoric acid, = 0.20

Alumina, = 12.04

Ferric oxide, = 1.90

Ferrous oxide, = 1.41

Pyrrliotite, (Fe, Sg), = 2.13

Magnesia, = 1.80

Lime, =11.52
lathia, = trace.

Soda, = 1.25

Potash, = 2.57

100.78

No. 4900. Report 00. Gneiss from above Newiiortville

dam near the township line. Bristol twp., Bucks co.

Muscovite and biotite, inclosing plagioclase, quartz and a

little magnetite
;
the plagioclase is white with delicate stria-

tion and occurs occasionally in larger masses. F. A. Genth,

Jr., has analyzed the plagioclase with the following results :

Loss by ignition, = 0.51%
Silicic acid, = 62.79

Alumina, =23.87
Ferric oxide, = trace.

Magnesia, = trace.

Lime, = 3.26

Soda, = 8.84

Potash, = 0.56

99.83

No. 4949. Report 00. Enstatite rock from north side

of brook, near roadside below the Flushing Public School

House, on Asa Smith’s farm.
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Enstatite in crystalline masses of a greyish green color,

mixed with a dull amorphous mineral of an almost black

color, which appears to be serpentine. Between the ser-

pentinic mineral and the enstatite, and intermixed with

them, is crystalline calcite or dolomite. I have analyzed

both, the total rock and the enstatite which has been picked

out as clean as possible.

Water,

Carbonic acid, . .

Silicic acid, . . .

Alumina, . . .

Chromic oxide, .

Ferric oxide, . .

Ferrous oxide, . .

Niccolous oxide, .

Manganous oxide.

Magnesia, . . .

Lime,

Enstatite rock.

.
= 6.03^c
= 4.02

.
= 45.58

. = 1.40

. = trace.

, = 3.66

. = 3.36

. ^ trace.

. = trace.

. = 34.23

. = 1.78

Enstatite.

4.60^t

trace.

53.29

trace.

1.09

3.63

3.90

0.29

trace.

33.23

100.06 100.03

Mesozoic Sandstone.

No. 497.5. Report 00. New red sandstone from the

property of George Justice, west side of Penna. canal, two
and one half miles N. of Morrisville, Lower Makefield twp.,

Bucks CO.

Fine-grained conglomerate of greyish white quartz, flesh

red feldspar, small scales of mica and some fragments of

chlorite. My analysis gave the following results ;

Loss by ignition, = ].34^o

Silicic acid, . = 84.26

Titanic acid, = 0.96

Phosphoric acid, = 0.37

Alumina, = 7.26

Ferric oxide, = 2.26

Magnesia, = 0 .60

Lime, = 0.13

Soda, == 1 .43

Potash, 1.60

100.21

Section C.

No. 5247. Report 00. Chloritic micaceous schist trom
the quarry on Jno. & Jas. Anderson’s place, on the West
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brancli of Mill creek, three fourths of a mile north of Feas-

terville.

Greyish-greenish-brown schistose rock, composed of very

tine scales of a greenish and brownish color, slightly greasy

to the touch. It has been analyzed by F. A. Genth, Jr.,

who found

:

Spec, gravity,

Loss by ignition,

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid, .

Alumina, . . . .

Ferric oxide, . .

Ferrous oxide, , .

Manganous oxide.

Magnesia, ....
Lime,
Lithia,

Soda,

Potash,

. = 6 . 48^0

. = 50.02

. = 1.32

. = 0.52

. = 17.42

. = 6.10

. = 5.98

. = 0.29

. = 7.24

. = 1.04

. =faint trace.

. = 0.60

. 3.47

100.4^

No. 5268. Report 00. Mica schist^ from West branch

of Mill creek, 270 feet from Anderson’s quarrjG

Very thin lenticular masses and bands, separated by sheet-

like accumulations of very tine scales of mica. I have an-

alyzed it with the following results :

Loss by ignition, = 1 .994^)

Silicic acid, = 76.12

Titanic acid, = 0 23

Phosphoric acid, = 0.05

Alumina, = 13.47

Ferric oxide, = 1.86

Magnesia, = 1.22

Lime, = 0.33

Soda, = 1.40

Potash, =: 4.08

100.75

No. 5277. Report 00. Gneiss from same locality on

W. branch of Mill creek.

Granular quartz with a small quantity of reddish-white

feldspar, separated into thin layers by thin sheets of very

fine scaly mica. My analysis gave :
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= 1.76%
= 78.05

= 0.78

= trace.

= 12.35

= 1.57

= 0.65

= 0.38

= 1.53

= 2.71

99.78

No. 5278. Report 00. Cliloritic micaceous scldst ivovcv

same locality on West branch of Mill creek.

Similar in appearance to No. 5247, but more scaly; many
of the scales have the appearance of jefferisite. My an-

alysis gave

:

Loss by ignition, — 6.86%
Silicic acid, = 48.37
Titanic acid, — i 21

Phosphoric acid, 0.29
Alumina, 05

Ferric oxide, 5 08
Ferrous oxide, 6 50
Manganous oxide, 0.91
Magnesia, = 13.57
Lime, 1.03

Soda, 0.69
Potash,

. . .= 1.44

Loss by ignition.

Silicic acid, . . ,

Titanic acid, . . ,

Phosphoric acid.

Alumina, . .

Ferric oxide, . ,

Magnesia, . . . .

Lime,
Soda,

Potash, . . . . ,

100.60

No. 5303. Report 00. Syenitic gneiss from bowlders
along the valley of the west branch of Mill creek, three
fourths of a mile N. of Feasterville.

Fine grained mixture of white feldspar and quartz Avith a
predominating quantity of very fine greenish black horn-
blende, some titanite, biotite, and pyrite. I have analyzed
it (1) and F. A. Genth, Jr., another specimen (2)

:

1

Loss by ignition, 1.40%
Silicic acid, = 50.12

Titanic acid, = 2.10

Phosphoric acid, = 0.09

Alumina, — 15.11

Ferric oxide, 3.39

Ferrous oxide, = 8.32

8 G\

2

1.25%

49.80

3.94

trace.

12.55

1.97

10.23
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Pyrite (Fe S^), 0.30

Manganous oxide, 0.24

Magnesia, 5.56

Lime, 10.59

Soda, 2.71

Potash, 0.59

100.13 99.73

No. 5304. Report 00. Syenitic gneiss from the same
locality.

Greenish-black hornblende in fine particles, inclosing

white and greyish-white, granular, dull feldspar, and small
grains of pyrite. The analysis, made by F. A. Genth, Jr.,

gave as follows :

Spec, gravity, . .

Loss by ignition, .

Silicic acid, . . .

Titanic acid, . .

Phosphoric acid.

Alumina
Ferric oxide, . . .

Ferrous oxide, . .

Pyrite (Fe S2), .

Manganous oxide.

Magnesia, . . .

Lime,
Soda,

Potash,

=3.077

. . .= 1.37%

. . . = 49.86

. . . = 1.75

. . .= 0.57

. . . = 17.82

. . . = 3.47

. . . = 7.60

. . .= 0.39

. . . =trace.

. . . = 6.10

. . . = 8.62

. . . = 2.38

. . . = 0.50

100.43

No. 5306. Report 00. Diorite (?) from bowlders on

crest of Buck Ridge, between Feasterville and Vanarts-

dalen’s along the road to Langhorne.

Fine grained, almost black, largely consisting of black

hornblende. The other constituents cannot be distinguished

by the lens. My analysis gave as follows :

Loss by ignition, = 1.50%

Silicic acid, =47.79

Titanic acid, = 1.00

Phosphoric acid, = 0.17

Carbonic acid =; 0.57

Alumina, =16.58

Ferric oxide, = 2.93

Ferrous oxide, = 9.05

Magnesia, = 8.17



Lime,

Soda,

Potash,

A^L\LYSES OF MINERALS AYD ROCKS. C'. 115

= 9.33

= 2.20

= 0.^0

99.69

No. 5309. Report 00. Syenitic gneiss (?) from the same

locality’.

Fine grained white feldspar and qnartz, with more or less

spots and small patches of a greenish-black mineral, which

may be hornblende. It has been analyzed by F. A. Genth,

Jr., who found :

Spec, gravity, . .

Loss liy ignition, .

Silicic acid, . . .

Ti'iinic acid, . . .

Phosphoric acid, .

Alumina, . . .

Ferric oxide, . . .

Ferrous oxide,

iSIanganous oxide,

^Magnesia, . . . .

Lime,
Soda,

Potash,

=2.689

. . .= 1.43%

. . . = 73.26

. . . = 0.49

. . . = 0.25

. . . = 12.41

. . . = 1.53

. . . = 2.34

, . . = trace.

. . . = 1.03

. . . = 1.23

. . . = 2.68

. . = 4.51

101.19

No. 5311. Report 00. Granite from the same locality.

Coarse grained, with cleavage masses of white and grey-

ish-white feldspar from 35 to 40™™ in diameter, and quartz in

smaller grains from 15 to 30™™, and some plates of biotite

from 10 to 20™™ in size. The feldspar has been analyzed by
F. A. Genth, Jr., who found :

Loss by ignition, = 0.61 %
Silicic acid, = 65.42

Phosphoric acid, =trace.

Alumina = 18.96

Ferric oxide, = 0.21

Manganous oxide, =trace.

Magnesia, = 0.39

Lime, = 0.45

Soda, = 2.54

Potash, = 11.82

100.40

No. 5321. Report 00. Graphitic gneiss, from A. John-
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son's Graphite Mine, about one mile east of Feasterville,

north of road to Brownsville.

Quartz, with delicately striated feldspar, through which

are disseminated small scales and bunches of scales of brown
mica with scales of graphite and some pyrite. It has been

analyzed by F. A. Genth, Jr., who obtained ;

Spec, gravity, . .

Loss by ignitibn,

Graphite,

Silicic acid, . . ,

Titanic acid, . .

Phosphoric acid.

= 2.723

. . . . = 1.47%

. . . . = 1.13

.... =72.99

. . . . = 0.84

. . . . = 0.18

Alumina, =10.90

Ferric oxide, = 0.55

Ferrous oxide = 2.50

Magnesia, = 1.07

Lime, = 1.88

Soda, = 3.34

Potash, = 1.20

Pyrite (FeSj), = 1.61

99.66

No. 5348. Report 00 Itacolumite from quarry on S.

Road’s place, near Somerton,

Sheetdike accumulations of hue scaly white and greenish-

white mica, interstratitied with hne-grained quartz.

I have analyzed the scaly portion, which, however, con-

tained much free quartz

;

Loss by ignition, = 3.73%

Silicic acid, = 58.97

Titanic acid, = 1.11

Phosphoric acid, = 0.07

Alumina, = 22.61

Ferric oxide, = 5.67

Magnesia, = 0.25

Lime, = 0.08

Soda = 0,32

Potash, = 7.34

100.15

Itacolumite from one and one half miles south east of

Vanartsdalen’s. Received from Mr. Theodore D. Rand.

Greenish-yellowish and greyish-white micaceous schist,

containing fine-grained quartz.

The analysis made by F. A. Genth, Jr., gave as follows :
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Spec, gravity, . .

IjOss bjf ignition, .

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid, .

Alumina, . . . .

Ferric oxide,

IManganous oxide.

Magnesia, . . . .

Lime,
Soda,

Potash,

2.741

. . = 1.20

. . = 87.87

. . = 0.38

. = 0.06

. . = 6.61

. . = 2.39

. . = 0.13

. . = trace.

. . = 0.24

. . = 0.19

. . = 1.73

100.80

Section D.

No. 5469. Report 00. Gneiss from Pennypack creek

about 689 yards below Woodside station on the east side of

the railroad on C. Yerkes’ proiierty.

Fine grained, principally composed of white feldsjiar with

grains of grey quartz and scales of black biotite, very little

magnetite, some pyrite and a few grains of reddish-brown

garnet. It has been analyzed by F. A. Genth, Jr., who
found ;

Spec, grav., . . ,

Loss by ignition.

Silicic acid, . .

Titanic acid,

Phosphoric acid.

Alumina, . .

Ferric oxide, . .

Ferrous oxide, .

Pyrite, (Fe S,),

Magnesia, . . .

Lime,
Soda,

Pota.sh, ....

=3.152

. . not detd.

. . .
— 49.90

. . . = 1 89

. . . = 0.32

. . . = 13.51

. . . = 5.38

. . . = 10.76
,

. . . = 3.47

. . . = 3.59

. . . = 8.77

. . . = 1.96

. . . = 0.56

100.11

No. 5495. Report 00. Gneiss (?) 358 feet below Paper-

mill station on the Philadelphia and Newtown Railroad,

Moreland Twp., Montgomery co.

It is composed of brownish and greyish-white quartz

and white and greenish feldspar. Disseminated through

this granular mixture are spots and patches of tine scaly
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biotite. Where the rock is coarser, the individual consritu-

ents averaging from 2 to 4™“ in diameter, it is almost free from

biotite, elsewhere the latter is disseminated throngli rhe line

gi’ained mass in spots from 1 to 3®“, rarely larger, giving the

rock a leopard like appearance. It has been analyzed by
F. A. Genth, Jr., with the following results :

Spec, gravity,

Loss by ignition,

Silicic acid, . . ,

Titanic acid, . .

Phosphoric acid.

Alumina
Ferric oxide, . .

Ferrous oxide, .

Manganous oxide,

Magnesia, ....
Lime,

Lithia,

Soda

Potasti,

=2.765

. . . = 0.80^0

. . . =64.34

. . . = 1.20

. . =0.19

. . . =16.61

. . . = 2.00

. . . = 3.96

. . = 0.33

. . . = 0 38

. . . = 3 32

. . =faint trace.

. . , = 281

. . . = 3.61

99^
J^’o. 5514. Report 00. from railroad cut, 605

feet south of Howe’s truss bridge, Moreland twp., Mont-
gomery county.

Fine-grained quartz or mixture of very fine feldspar, with

quartz disseminated through it. A partial analysis has

been made by F. A. Genth, Jr., who found:

Loss by ignition, = 0.75%
Soda, = 4.06

Potasli, = 3.50

No. 5526. Report 00. Micaceous schist from 145 paces

above South end of the second Howe’s truss bridge below

Byberry road.

Schistose and somewhat shaly
;
composed largely of,

partly altered, biotite and green fibrous actinolite. My an-

alysis gave

:

Loss by ignition, = 1.16%
Silicic acid, = 46.82

Titanic acid, = trace.

Phosphoric acid, = 0.46

Alumina, = 9.43

Ferric oxide, = 2.98

Ferrous oxide, = 7.68
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Manganous oxide,

Niccolous oxide,

Cobaltous oxide,

Chromic oxide,

Magnesia,

Lime,

Lithia,

Soda,

Poiash,

— 0.14

— 0.24

— 0.28

— 17.88

— 6.19

— 0.44

— 4.49

98.19

No. 5530. Report 00. Gneiss from 120 paces South of

second bridge below Byberry road, West side of Penny-

pack creek.

A peculiar rock, largely composed of white dull feldspar,

with indistinct cleavage. The interstices between the gran-

ular feldspar particles, which are 1 to 2'"“- in diameter, are

surrounded by fine scaly brown mica. There appears to be

only a small quantity of quartz in the rock composition,

but veins and patches of bluish-white quartz are dissem-

inated through it
;
also, in small quantity grains of reddish-

brown garnet. F. A. Genth, Jr., made an analysis of the

rock and found

;

Spec, gravity, ..

Loss by ignition,

Silicic acid, . .

Titanic acid, . .

Phosphoric acid,

Alumina, . . .

Ferric oxide.

Ferrous oxide, .

Magnesia, . . .

Lime,
Soda,

Potash

= 2.626

. . . . = 0.99%
. . . . = 61.83

. . . . = 2.41

. . . . = 0 32

, . = 17.32

1.31

. . . . = 5.53

. . . . = 1.41

. . . . = 3.33

. . . . = 3.10

. . . . = 2.00

99 .^

No. 5540. Report 00. (7 511 feet below No. 5530.

Slaty, brown biotite, inclosing grains and very thin par-

ticles of quartz and feldspar. It has been analyzed by F".

A. Genth, Jr.

Spec, gravity, =2.899
Loss by ignition,' 1.56%
Silicic acid, = 56.37

Titanic acid, 1.09



120 C'’. REPORT OF PROGRESS. CIIAS. E. HALL.

Phosphoric acid, .

Alumina
Ferric oxide, . .

Ferrous oxide, . .

Manganous oxide.

Magnesia
Lime,

Lithia,

Soda,

Potash,

= 0.30

= 15.31

= 3.49

= 6.24

= 0.59

= 4.34

= 5.36

= trace.

= 1.85

= 3.73

100.23

No. 5555. Report 00. Syenitlc Gneiss, from a place

607 paces below center of road at C. Fetter's mill.

Greenish-black crystalline hornblende from 1 to 6“™- in size,

with a considerable cpiantity of white feldspar. (Quartz

conld not be distinguished by the lens.) My analysis gave :

Loss by ignition, =0.96%
Silicic acid, = 47.43

Titanic acid, = 2.00

Phosphoric acid, = 0.12

Alumina, = 17.69

Ferric oxide, — 2.49

Ferrous oxide, = 10.94

Manganous oxide, = 0.19

Magnesia, = 5.32

Lime, = 9.11

Lithia, = trace.

Soda, = 2.48

Potash, = 0.72

99.45

No. 5572. Report 00. Gneiss, from a place 2135 feet

below No. 5555.

Largely consisting of plagioclase in distinctly cleavable

particles from 1 to 3*"™- in diameter
;
inclosed in it are grains

of a blueish and greyish-white quartz, and disseminated

throng'll the whole mass, sometimes in patches, line scaly

brown and dark greenish mica, probably with a little horn-

blende and magnetite. It has been analyzed by F. A. Genth,

Jr., who found :

Spec, gravity, =2.769

Loss by ignition, • • = 0.89%

Silicic acid = 65.79

Titanic acid, = 0.90

Phosphoric acid, = 0.08
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Alumina, = 16.63

Ferric oxide, = 1.92

Ferrous oxide, = 3.72

Manganous oxide, =traee.

Magnesia = 1.55

Lime, = 4.07

Soda, = 4.71

Potash, = 0.68

100.94

No. 5772. Report 00. Gneiss from the upper side of

bridge, crossing Pennypack creek at Verree’s mills.

White feldspar, quartz and biotite, the latter in brown
and brownish-black scales in great quantity, also small quan-

tities of pyrrhotite and magnetite. The analysis made by F.

A. Genth, Jr., gave :

Spec, gravity, .

Loss by ignition.

Silicic acid, . . .

Titanic acid, . .

Phosphoric acid,

Alumina, . .

= 1 .92^0

= 59.39

= 1.24

= 0.13

= 16.38

Ferric oxide, ....
Ferrous oxide, . . .

Pyrrhotite, (Fe, Sj)

Magnesia
Lime,
Lithia,

Soda,

Potash,

= 4.82

= 1.96

= 3.06

= 2.11

= 7.33

=trace.

= 0.53

= 1.64

100.51

Section E.

No. 5892. Report 00. (Potsdam) Hydroinica shale,

from 370 paces S. W. from switch, connecting the siding of

Shaw & Newport’s bone factory, one half mile S. W. from
Willow Grove station, Abington twp., Montgomery co.

Almost crypto-crystalline, very fine scaly, somewhat fer-

ruginous, greyish-brownish-white
;

slight pearly luster.

The analysis was made by F. A. Genth, Jr., who found :

Loss by ignition, = 2.89^o

Silicic acid, = 56.35

Titanic acid, = 0.82

Phosphoric acid, = 0.16

Alumina, = 22.28

Ferric oxide, = 3.21
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Magnesia, = 1.40

Litne =0.19
Litliia, strong reaction.

Soda, = 0.38

PoUsh, = 12.63

100 31

No. 5894. Report 00. (Potsdam) Hydromica shale, 33

feet below No. 5892.

Similar, but more qnartoze, and feeling rough to the touch.

Color paler brownish-white. A partial analysis made by F.

A. Genth, Jr., gave:
Loss liv ignition, = 1.32%

Silicic acid, =78.12

Soda. . . = 0.20

Potash, = 7.83

No. 5929. Report 00. Hydromica sch ist (?) from north

of Jenkintown Junction on the west side of Tacony creek.

A grey micaceous rock. The particles are intimately in-

terwoven and contain grains of garnet, white feldspar and
very litte magnetite. The analysis made by F. A. Genth,

Jr., gave as follows :

Spec, gravity, .

Loss by ignition.

Silicic acid, . .

Titanic acid, . .

Phosphoric acid,

Alninina. . .

Ferric oxide, . .

Ferrous oxide, .

Magnesia, . .

Litne,

Soda
Potash, ...

= 2.78%

= CO .33

= 1.41

= 0.28

= 20.85

= 3.59

= 4.47

= 2.07

= 1.82

= 1..38

= 2.84

101.82

No. 0101. Report 00. Gneiss from the east side of the

creek in the upper part of Frankford.

Finely granular greyish-white rock, made up of feldspar

and quartz, small scales of biotite and a little magnetite.

The analysis made by F. A. Genth, Jr., gave the follow-

ing results :

Spec, gravity, = 2.658

Loss by ignition, = 0.48%

Silicic acid, =74.24
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Titanic acid, . ,

Phosphoric acid,

Alumina, . . ,

Ferric oxide, . ,

Magnesia, ...
Lime,

Lithia, . ... .

Soda,

Potash, . . . . ,

= 0.36

= 0.26

= 13.71

= 2 01

= 1.09

= 1.68

=trace.

= 0.60

= 4.84

99.27

Gneiss from Franlvford. The specimen was presented to

me by Mr. Theodore D. Rand.

It is of fine granular texture, composed of greyish-white

quartz, and white feldspar
;
disseminated through the mass

are spots of fine scaly biotite, frequently inclosing xiai'ticles

of red garnet.

The analysis made by F. A. Genth, Jr., gave as follows

:

Spec gravity, . .

Loss by ignition.

Silicic acid, . .

Titanic acid.

Phosphoric acid.

Alumina, . . . .

Ferric oxide, . .

Magnesia
Lime
Soda,

Potash,

2.657

. = 0 .50%

. . =75 04

. .
= 0.50

. = 0.31

. . = 12.59

. . = 2.45

. . = 0 38

. . = 1.44

. . = 1 .62

. . = 3.98

98.81

Gneiss from Frankford. This and the following were

also presented to me by Mr, Theo. D. Rand.
It is of fine-grained texture and a mixture of feldspar and

quartz of a yellowish-greyish-white color, and disseminated

through it are dark stripes, produced by fine scales of bio-

tite.

The analysis was made by F. A. Genth, Jr., who found :

Spec, gravity, .

Loss by ignition.

Silicic acid, . .

Titanic acid, . .

Phosphoric acid.

Alumina, . .

Ferric oxide, . .

Magnesia, . .

= 2.667

= 0 .38%
= 75.15

= 0.28

= 0.22

= 13.15

= 2.70

= 0.68
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Lime,

Litliia,

Soda,

Potash,

101.03

= 1.31

=trace.

= 1.95

= 5.21

Granite from Frankford.

Fine-grained, almost wholly composed of quartz and feld-

spar with little mica. It has been analyzed by F. A. Genth,
Jr., who found

:

Spec, gravity, , .

Loss by ignition.

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid, .

Alumina, . . .

Ferric oxide.

Manganous oxide.

Magnesia, ....
Lime,
Lithia,

Soda,

Potash,

=2.754

. . . . 0 . 74^0

. . . . = 73.59

. . . . = 1.80

. . . . = 0.07

. . . .= 11.37

. . . . = 2.82

. . . .
= trace.

. . . . = 0.77

. . . . = 1.62

. . . . = trace.

. . . . = 2 .07

. . . . = 4.65

99.50

t^ection F.

(Potsdam.) Hyclromica slate from the railroad cut, one

fourth of a mile below Fort Washington Station, N". Pa.

R. R.

Greyish-green and reddish slate, slightly greasy to the

touch. It has been analyzed by F. A. Genth, Jr., who
found as follows

:

Spec, gravity, . .

Loss by ignition,

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid.

Alumina, . . . .

Ferric oxide, . .

Manganous oxide.

Magnesia, ....
Lime,
Soda,

Potash,

=3.120

. . . . = 3 . 32 ^c

. . . .= 56.28

. . . . = 2.79

. . . . = 0.19

. . . . = 20.88

. . . . = 3.56

. . . . = trace.

. . . . = 1.71

. . . . = 1.12

. . . . = 1.00

. . . . = 10.24

101.09
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No. 6121. Report 00. (Potsdam.) Hydromica schist

from railroad cut on N. P. R. R., one half mile S. E. from

Fort Washington.

A dark grey, siliceous, slaty rock, composed, apparently,

mostly of tine grained quartz, and, disseminated through it,

very tine micaceous scales, which give it a slaty structuie.

A partial analysis made by F. A. Genth, Jr., gave;

Loss by ignition, .

Silicic acid, . . . .

Litliia,

Soda
Potash,

= 1.78%
=: 64 .74

=faint trace.

= 0.22

= 8.39

No. 6132. Report 00. Limestone from the East side

of the Wissahickon creek, one mile South of Fort Washing-

ton.

Verv tine-grained and of a yellowish-white color. A par-

tial analysis made by F. A. Genth, Jr., gave

:

Loss by ignition=carbonic acid and water, —16 .86%

Residue, insoluble in ammonium chloride, = 1.70

No. 6133. Report 00. Limestone.

Compact, very tine-grained and of greyish-white color. A
partial analysis like the last has been made by F. A. Genth,

Jr., who has also made all the following partial limestone

analyses

:

Loss by ignition=carbonic acid and water, =46 .43%

Residue, insoluble in ammonium chloride, = 2 .73

No. 6143. Report 00. Limestone from West side of

Wissahickon creek, about one fourth mile below where the

Plymouth Railroad crosses the creek, near the Bethlehem

pike. Of somewhat coarser grain. It gave

:

Loss by igni'.ion=carbonic acid and water, =47 .22%

No. 6145. Report 00. Limestone, 133 paces below No.

6143.

Very tine-grained, yellowish-white. It is lined on one

side by qnartz and hydromica slate. It gave :

Loss by ignition=carbonic acid and water, . . =46.68%

Residue, insoluble in ammonium chloride, = 2.09

No. 6147. Report 00. Limestone, from 300 feet from
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d3"ke, where the Lancasterville road crosses the creek, on
its west side, north from house of Mr. Lukens.
Granular white limestone, including small scales of 3ml-

lowish-white and white mica. The partial anal3''sis gave :

Loss by ignition=carbonic acid and water,

Soda, 0.06

Potash, 0.35

No. 6149. Report 00. Limestone from a locality 210

paces below No. 6147.

Slaty gre3dsh-white fine granular, with fine scales of mica,

disseminated througli it, one side being lined with larger

scales. The partial analysis gave :

Loss by ignition—carbonic acid and water, =339.07'!^

Residue, insoluble in aininoniuin chloride, =11.91

Soda, = 1 15

Potash 1.39

No. 6159. Reiiort 00. (Potsdam) Hydromica schist

from the quarry on the north side of Wissahickon pike, 150

3^ards west from the bridge, crossing the creek. A partial

anah^sis made b3'’ F. A. Genth, Jr., gave :

Loss by ignition, = 1.05%

Silicic acid, =90.01

Soda, = 0.19

Potash, = 1.90

Section G.

Limestones from Mogeetown to Potts’ Landing Station

of P. and R. R.R., Plymouth twp., Montgomery co.

Partial analyses gave as follows :

Nos. 7106. 7109.

Insoluble residue m
7124. 7143. 7159. 7169.

hydrochloric acid. =not detd. 2.59% 26.48% 46.10% 37.60 2.65%
Carbonate of lime. , =60.18% 55.09 41.59 39.95 48 04 63.36

Carbonate of iron, . =not detd. not detd. not detd. 2.55 not detd. not detd.

I have made a more complete analysis of No. 7159, and of

the residue which is left of the ignited limestone by treat-

ment with ammonium chloride. The following are the re-

sults :

Carbonate of lime = 40.27%
Carbonate of magnesia, = 31.24

Residue, insoluble in ammonium chloride, = 28.49

100.00
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The residue contained

:

Silicic acid,

Alumina,
Ferric oxide,

Magnesia,

Lime, .

Alkalies, &c., &c., . . .

Limestones from Potts’ Landing station to Conshohocken,

on the east side of the Schuylkill river. The following par-

tial analyses gave

:

No. 7170. 7171. 7174. 7181. 7187. 7206.

Insoluble in hydro-

chloric acid, . . . . = 7.85% ^-88% 5.899o 6.60^ 5.03 4 79%

Carbonate of lime, . .=91.62 53.27 58.02 61.43 93.32 85.00

No. 7214. Keport 00. Hf/dromica scJiist ; ex\-)Osi\re at

water’s edge on W. side of Schuylkill river, W. Consho-

hocken.

Grains or sheets, or patches of fine grained quartz, inter-

laminated with greyish and greenish-white mica, turning

brownish on weathering.

On ignitiun it gives a loss of, 4.41%

No. 7220. Report 00. lllca schist from Front street,

W. Conshohocken.

Very thin sheets of fine grained quartz, intimately inter-

calated or interwoven with brownish-grey mica, which

On ignition gives a loss of, =4.90%

No. 7222. Report 00. Blue limestone from Mr. Davis’

property, 150 yards S. AV. from Front street, AV. Consho-

hocken. A partial analysis gave :

Insoluble in hydrochloric acid, = 3.15%

Carbonate of lime, =54.11

No. 7225. Report 00. White maiMe oi Ivom

Mr. Davis’ quarry, 582 feet below No. 7222. The partial

analysis gave :

Insoluble in hvdrochloric acid, = 1-78%

Carbonate of lime, =97 -86

No. 7234. Report 00. Mica schist or Gneiss ? from

the south side of Schuylkill river, east from AV. Consho-

hocken.

=24.23%
= 1.12

= 1.06

= 0.11

= 0.55

= 1.42

28.49
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Almost the whole rock appears to he a fine grained qnartz,

with only a few scales of muscovite disseminated. A par-

tial analysis made by F. A. Genth, Jr., gave ;

Loss by ignition, —
Soda, = 0.27

Potash, = 2.95

No. 7288. Report 00. Talcose chlorite slate from
Prince’s Soapstone Quarry, below Lafayette station.

Greyish-green slaty, with a few scales of talc and a little

magnetite disseminated through it. The analysis made by
F. A. Genth, Jr., gave the following comioosition :

Loss by ignition, = 9.07 <7o

Silicic acid, = 41.80

Titanic acid, = 0.52

Phosphoric acid, =trace.

Alumina, = 10.39

Ferrous oxide, = 7 29

Magnesia, (by difference,) = 26.71

Lime, = 3.89

Soda, = 0.27

Potash, = 0.06

100,00

Chlorite slate from Prince’s quarry near Lafayette, col-

lected with the other samples from the same locality, and
the specimens from Rose’s quarry on the west side of the

Schuylkill, opposite Lafayette, by F. A. Genth, Jr.

Greenish, fine scaly. It has been analyzed by F. A. Genth,

Jr., (1) and Frank Julian (II), who found :

I. 11 .

Loss by ignition, —12.60<?'o 12.56%

Silicic acid, 32.80

Alumina, —17.53 17.70

Ferric oxide, — 1.31 1.60

Ferrous oxide, — 3.90 3.85

Magnesia, —31.56 31.95

99.68 100.46

Talc from Prince’s Soapstone Quarry.

Very fine scaly, silvery white, inclosed in crystalline

masses of dolomite, and remaining, on dissolving the latter

in hydrochloric acid. Largely exfoliating on ignition, like

pyrophyllite. I have analyzed it and found :
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Loss by ignition, = 6.96%

Silicic acid, = 65.16

Alumina, = 0.25

Ferrous oxide, = 1.39

Magnesia, = 27.40

100.16

Dolomite from Prince’s Soapstone Quarry.

Large cleavage masses of greyish-white color. It has

been analyzed by F. A. Genth, Jr., who found :

Spec, gravity, . .

Carbonic acid, .

Ferrous oxide, .

Manganous oxide.

Magnesia, ....
Lime,

2.89S

. . =47.08%

. . = 1.89

, . = 0.14

. . =20.74

. . =30.10

99.95

Calculating the bases as carbonates, we get

;

Ferrous carbonate, = 3.05%
Manganous carbonate, = 0.23

Magnesium carbonate, = 43.55

Calcium carbonate, = 53.75

100.58

Enstatite from Rose’s quarry, opposite and above Lafay-

ette.

Dark brownish-grey, crystalline, the cleavage particles

from 5tol0"”” indiameter. The purest, apparently unaltered

mineral was analyzed in the Laboratory of the University

of Pennsylvania by Henry Trimble, who found :

I. II.

Silicic acid, 53.32%
Alumina, 2.13

Ferric oxide, 4.72

Ferrous oxide, 5.71

Manganous oxide, — 0.87 0.38

Magnesia, 33.72

99.24 99.98

This enstatite is generally more or less altered, forming
serpentine and similar minerals and intermediate mixtures.

The slaty (I) which gradually becomes serpentine, and the

yellowish and greyish-white, waxv mineral (II a. b. &c.,)

9 C.
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(see Report B, 105,) have been analyzed by F. A. Genth,

Jr., who found :

I. Ila. b. c.

Loss l>y ignition, . . = 5.96% 4.88% 4.96% 5.03

Silicic acid, .... = 50.84 62.24 62.00 61.34

Chromic oxide, . . . = 2.33 — —
Alumina,
Ferric oxide, . . .

.
— 4.33/

. = 1.31 1

4.00 3.66 4.13

Ferrous oxide, . . . .
— 6.81 — —

ISiccolous oxide, . . = 0.05 — — —
Manganous oxide, . = 0.18 0.37 0.34 not detd.

Magnesia, .
— 28.75 29.59 29.89 29.70

Lime, = trace. — — —
100.56 101.08 100.85 100.20

Chloritic mineratfrom Rose's quarry^ (see Report B,

134.)

Scaly granular, and of a dark green color
;
resulting from

the alteration of enstatite.

It has been analyzed by P. A. Genth, Jr., who found

:

Spec, gravity, .

Loss by ignition,

Silicic acid, . .

Almnina, . . .

Ferric oxide.

Ferrous oxide.

Magnesia, . . .

Lime,

=2.620

. . . = 12.88%

. . . = 39.39

. . . = 5.07

. . . = 4.69

. . =3.25
. . =34.34
. . . = trace.

99.62

Titanite from Hornblende rock at Tioga Station on the

Philadel]4hia and Germantown Railroad.

The rock consists of coarse-grained greenish-black horn-

blende and white plagioclase, graduating into a line-grained

rock. In the coarse portion are crystals and crystalline

masses, sometimes one inch in diameter of liver-brown titan-

ite. I have analyzed it and found as follows :

By sodium carbonate. By hydrofluoric acid.

Spec, gravity, ...... =3.596

Loss by ignition, = 0.99% 0.87%

Silicic acid, = 30.60 —
Titanic acid, = 37.23 37.02

Alumina, . . . . T = 0.67 0.47

Ferrous oxide, = 0.90 0.90

Manganous oxide, == trace. trace.
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Magnesia, . = 0.24 trace.

Lime, = 29.50 29.38

100.13

Coarse-grained granite from Schuylkill, opposite Fair-

mount Water Works, consisting of granular grey quartz

with large crystals of orthoclase of a flesh-red color and crys-

tals of white oligoclase, and traces only of muscovite.

I have analyzed the orthoclase (I) and oligoclase (II) crys-

tals from this granite, also a white oligoclase (III) from

Forty-fourth Street and Baltimore Ave., W. Philadelphia.

I. II. III.

Loss by ignition, .— 0.23<?t 0.13% 0.39%
Silicic acid, .

— 60.Ot 65.95 64.54

Alutnina, .
— 19.02 22.40 22.90

Ferric oxide, .— 0.21 trace. 0.15

Manganous oxide, .
— trace.

Magnesia, .— 0.09 trace. 0.02

• Lime, .
— 0.18 2.46 3.61

Soda, .— 2.13 8.15 8.05

Potash, .
— 11.68 0.78 0.54

99.58 99.87 100.20

Biotite.—Two varieties have been analyzed
;
one which is

frequentlj^ interfoliated with muscovite from the neighbor-

hood of Fort^^-fourth Str. and Baltimore Ave. and which has

a brownish-black color has been analyzed by me (I)
;
the

other from the same locality, occurring in imperfect crystals

of about one to two inches in diameter and about one eighth

of an inch in thickness, which has also a brownish-black

color, bv F. A. Genth, Jr. (II.)

I. ii.

Los.s by ignition, 2.97% 2.07%
Fluorine, not determined, not determined.
Silicic acid, 36.19

Titanic acid, 1 .68

Alumina, .
— 18.95 21.66

Ferric oxide, .
— 3.17 2.61

Ferrous oxide, 16 93

Cupric oxide, .— 0.10 trace.

Manganous oxide, .— 0.67 0.52

Magnesia, 9.36

Lithia, trace.

Soda, 0.45

Potash, 8.51

99.45 100.04
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Iloriiblende slate from West Philadelphia.

Finely granular, dark green hornblende with slaty struc-

ture. I have analyzed the greenish-black hornblende, which
has been jiicked out with great care, but which notwith-

standing contained a considerable admixture of titanite and
feldsi^a.r. I found

:

Loss by ignition, = 1.13%

Silicic acid, = 40 50

Titanic acid, = 5.60

Alumina, = 12.47

Ferricoxide, = 9.15

Ferrous oxide, = 12.G3

Manganous oxide, = 0 13

Magnesia, = 7.79

Lime, = 9..50

Soda = 101

Potash, = 0.53

100.44

Section IT.

No. 7701. Report 00. Granular calcite ivomthel^OTili

end of Hitner’s marble quarry, one mile North of Gulf

Mills.

Fine grained greyish-Avhite. The analysis made by F. A.

Genth, Jr., gave:

Loss by i 2:nition=:carbonic acid and water, = 42.46%

Silicic acid, . . = 1.18

Alumina, > _ 2 oi
Ferric oxide, 1

Lime, = 53 48

Magnesia, (by diflerence, )
= 0.87

100.00

No. 7704. Report 00. Ilyclromica schist from road be-

tween Gulf Mills and Hitner's marble quarry.

Brownish-grey, of somewhat silky luster
;
breaks into

very thin laminm. The analysis made by F. A. Genth, Jr.,

gave

:

Loss by ignition, = 7.52%

Silicic acid, = 43.81

Titanic acid, = 3.78

Phosphoric acid, = 0.13

Alumina, ... = 27.52

Ferricoxide, = 7.30
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Ferrous oxide, =trace.

Magnesia, = 1.77

Lime, = 0.19

Litliia, =trace.

Soda, = 0.56

Potash, = 8.81

101 39

1^0.7733. Report 00. Ferruginous Hydromica schist

from 355 paces below Mr. Hughes’ residence, between Gulf

Mills and King of Prussia.

Slates, breaking into very fine layers, consisting of fine

scales of micaceous mineral, colored reddish by ferric oxide.

The analysis made by F. A. Genth, Jr., gave

:

Loss by ignition.

Silicic acid, . .

Titanic acid, . .

Phosphoric acid.

Alumina, . . .

Ferric oxide, . .

Magnesia, . . .

Soda,

Potash

= 5.91 (7o

= 43.10

= 3.28

= trace.

= 30.86

= 7.28

= 1.80

== 0.66

= 6.87

99.76

No. 7773. Report 00. Hydromica state

“ Bird-in-Hand” tavern on the road from Gulf Mills to

Bryn Mawr.

Veiy fine scaly, greenish-grey. I have analyzed it with

the following results

:

Loss by ignition, = 6.05%
Silicic acid, = 39.35

Titanic acid, = 1.20

Phosphoric acid, = 0.49

Alumina, = 31.92

Ferric oxide, = 2.19

Ferrous oxide, = 9 00

Niccolous (with trace of cobaltous) oxide, = 0.08

Magnesia, = 3.08

Soda, = 1.98

Potash, = 5.26

100.58

No. 7789. Report 00. Dolerite, 2336 feet from “Bird-

in-Hand” tavern on the road from Gulf Mills to Bryn
Mawr.
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Compact, greenish-grey crypto-crystalline rock. It was
analyzed by F. A. Gentli, Jr., who found:

Loss by ignition, == 2.15<?^

Silicic acid, = 51.56

Titanic acid, = 1.63

Pliosphoric acid, = 0.13

Alumina, = 17.38

Ferric oxide, = 6.57

Ferrous oxide, ~ 3.85

Magnesia, = 3.42

Lime, = 10.19

Litliia, =trace.

Soda = 2.19

Potash, = 1.46

100.53

No. 7865. Report 00. On road leading from Bryn Mawr
to Merion Square

;
from north end of exposure.

A greyish and greenish-white rock, apparently a mixture

of talc with magnesite and dolomite. I have made a partial

analysis, which gave

:

W'ater, = 10.73<^

Magnesium carbonate, = 10.57

Calcium carbonate, = 5 03

Magnesia, (as silicate,) = 3.29

Syenitio 'porphyritlc gneiss (?), presented to me by Mr.

Theodore D. Rand, who collected it at a locality one eighth

of a mileN. E. of Villa Nova station, Pa. R.R., Montgom-
ery CO.

It has a brownish color, produced by innumerable minute

scales of biotite
;
there is also a small admixture of green-

ish-black hornblende, and disseminated through the whole

mass are rounded patches of plagioclase from 2 to 15“’'" in

diameter. It has been analyzed by P. A. Genth, Jr., who
found :

Loss by ignition.

Silicic acid, . . .

Titanic acid, . .

Pbo.sphoric acid.

Alumina, . . .

Ferric oxide, . .

Ferrous oxide, ,

Magnesia, . . . .

Lime,

= 0.77%

=59 31

= 0.90

= 0.28

=16.85

= 2.43

= 6.37

= 2.68

= 5.51
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Soda, = iJ.57

Potash, = 1.89

99.56

Gneiss^ from Elm station, Pa. R.R., Montgomery co.

Collected and presented to me by Mr. Theodore D. Rand.

A very tine-grained mixture of quartz and feldspar with

little fine scaly mica
;
easily breaking into flat angular

pieces. It has been analyzed by F. A. Genth, Jr., with the

following results :

Spec, gravity, . .

Loss by ignition, .

Silicic acid, . . .

Titanic acid, . . .

Phosphoric acid, .

Alumina, . . .

Ferric oxide, . . .

Ferrous oxide, . .

Manganous oxide.

Magnesia, . . . .

Lime,
Lithia,

Soda,

Potash,

. =

. = 79.60

.= 0.71

.= 0.19

. = 9.48

. = 1.77

. = 1.49

. = 0.67

. = 0.76

. = 0.72

very faint trace.

. = 1.83

. = 1.54

100.42

No. 8239. Report 00. Z)oZo7?7?A from limestone quarry

near ticket office at Downingtown station. Pa. R.R.

Finely granular bluish-grey, with small veins of white, a

very little pyrite and some hydromica slate. Analyzed by
F. A. Genth, Jr., who found :

Loss by ignition^carbonic acid and water, =38.52%
Silicic acid and insoluble silicates, =15.67

Alumina and ferric oxide, = 2.30

Magnesia, =14.74

Lime, =28.36

99.59

No. 8247. Report 00. Limestone from the quarry of

Edge T. Cope, Copeville, Bradford twp., Chester co.

Granular calcite, with small scales of phlogopiteand some
grains of pyrrhotite. It was analyzed by F. A. Genth, Jr.:
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Loss by ignition=carbonic acid and water, =32.00%
Silicic acid, =21.53
Alumina and ferric oxide, = 3.60

Pyrrhotite, (Fe, Sj), = 1.06

Magnesia = 1.46

Lime, =38.38
Soda, = 0.33

Potash, = 1.18

99.54

•i

No. 8275. Report 00. Coarse gneiss, extending from
railroad cnt, ^ mile above Cliadd’s Ford to where the Phila.

& Balto. Central R.R. crosses the Wilmington & Northern

R.R.
;
60 below north end of R.R. cnt, in Pennsbuiy twp.

This gneiss contains masses of a greyish-white cleavable

feldspar without striation, tvhich was found, by my analy-

sis, to be orthoclase. It contains :

Loss by ignition, = 0.38%

Silicia acid, = 65.21

Alumina, = 18.51

Ferric oxide, =trace.

Magnesia, = 0.04

Lime, = 0.14

Soda, = 1.77

Potasli, = 14.02

100.07

F. A. GENTH.

i
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A. Index of Names.
Page.

Abington ; station, 12,36,38,69; 66, 71

Abington township, Montgomery co., 66

Anderson, James, Ill

Anderson, John, Ill

Anderson’s place
;
quarry, 58; 112

Ardmore, 27

Ashbourne, 70, 71

Attleboro, 54, 55

Ayer’s property, 62

Baltimore avenue, West Philadelphia, 131

Barren Hill
;
post office, 2,33,36; 79

Bensalem township, 59

Bethlehem, 125

Bird in Hand, 133

Black Rock road, 88

Boutcher’s mill, 63

Bowman’s hill, 96

Bradfleld’s, J., place, 69

Brelford’s, H. H., house, 49

Bridgeport, 22,33, 85

Bridgetown, 22,53, 54

Bridgewater, 16,55, 60

Bristol, 16

Bristol Mill creek, 40, 55

Bristol Township, 55

Broad Axe road, 75

Brownsburg, 96

Brownsville, 18,47,57,62,116

Bryn Mawr, 3,16,17,19,25,88,133

Buck Ridge, 47,114

Burges, Hiram, estate, 100

Byeberry road, 61,118

Camp Hill, 65,78, 81

Cannon’s property, 65

Carey’s property, 65

Centre Valley, 94

Chadd’s Ford, 136

Cheltenham Township, Montgomery co., 70

(137 C^.)
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Page.

Chester Valley railroad, 84, 86
“ “ turnpike, 86, 87

Chestnut Hill, 3,7,9,10,12,25,38,80,91
Chub run, 53, 54

City Bridge, Morrisville, 102
“ Trenton, 38

Cobb’s creek, 90, 92

Cold Point 44,45,72, 77

Colunil)ia Bridge, 30, 93

Conshohocken, 19,35,73, 77

Cope. Edge T., 135

Copeville, 135

Cove creek, 53

Creshiein creek, 3, 92

Dana, S., property, 50,100

Darby creek, 16

Davis’ quarry, 127

Delaware Bay, 15

“ branch. Bound Brook route, 49

“ River, 16,26,51, 91

Demnier’s J., house; property, 50,99; 49

Derr’s quarry, 86

Dickinson’s house, 75

Downingtovvn, 1.35

Dreshertown, 22,46, 64

Durham Hills, 47

Easton, 6, 15

Edge Hill, 42, 71
“ “ furnace, 69,71, 80
“ *• post office, 44,67, 71
“ “ ridge, 45

Elliott’s run, 83,84, 86

Elm Station, 135

Emilie Post Office, 55

Fairmount Water Works, . 131

Falls of Schuylkill, 92, 93

Eallsitigton, 50, 51

Falls Township, 50

Eea.sterville, 47,57,58,112,114

Fetter’s, C., mill, 120

Fitzwatertown, 34,40,44,45,65, 67

Flowers’ mill, 54

Flourtown, 19,44,75,77, 80

Flushing ; school-house, 2,27,60 ; 31,110

Fort Hamilton, 87

Fort Washington, 24,44,75,87,124,125

Frankfort, 93

Frazer, Prof, .lohn F. 31

Frazer, Prof. P 31

Furnace, 36

Genth, Prof. F. A., 59
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rage.

Genth, F. A., Junr., 66

94,99,100,102,103,105,107,108,114,115,116,117,118,120,121,123,130,131

Germantown
;
Railroad, 92 ; 130

Goat Hill, 95

Graphite mine, 116

Gray’s Ferry
;
bridge, 93 ; 93

Gulf Creek, 85

Gulf Mills, 20,31,84,88,132

Gulf Mill road 3, 84

Haddington, 27

Harmansville, 33, 73

Hatboro’ road, 66

Haycock Hill, 98

Heaton Creek, 61

Heist H., 66

Henderson Marble Co.’s quarries, 86

Henderson Station, 22,32,33,83,84, 87

Hickorytown, 45, 73

Hitner's; marble quarry, 86,132; 132

Hollowell’s mill, 69

Howe’s truss bridge, 118

Hudson River ; Highlands, 17 ;
vi

Hudson Station, 86

Hughes, Mr., residence, 133

Hulmeville, 53,59,108,109

Huntingdon Creek ; Valley, 62; 36,38,40,44, 57

“ Post Office, 69

Janney’s quarry, 107

Jarrettown, 65

Jen^intown
;
junction, 27,67,122

Jericho Hill, 96

Johnson’s, A., farm ;
graphite mine, 47,59; 115

Jordan creek, 55

Jordan Rock run, 16

Julian, Frank, 128

Justice, George
;
quarry, Ill; 24, 49

Keen's, Samuel A., farm, 110

King of Prussia, 22,83,86,133

Kirk, Elias, quarry; property, 69 ;
69

Knight’s property, 41, 58

Lafayette; Station, ' 25,26,88,128; 1,3,76,81, 91

“ soapstone quarries, 88

Lancasterville ; road, 42,44,76,77; 126

Langhorne
;
station, 114 ; 53

Laurel Bend, 55

Lewis, H. C., 16, 17

Limekiln turnpike, 64, 65

Lower Makefleld township, 49

Lower Merion Township, Montgomery co., 87

Luken’s, Mr., 126

Lumberville, 97
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Manatawna,
Manayunk,
Marble Hall,

Market street, Pliila.,

Matsunk,
McVaugli’s property,

Meehan iesville,

Merion Square,

Middletown Township,
Mill Creek,

Mogeetown,
Moon’s, William, property

;
quarry, .

Mooretown,
Moreland Township,
Morgan’s mills, ...
Morrisville,

Mount Pleasant,

National Oil Works,
Neeley’s Dan. quariy,

Neshaming Creek,

New Hope,

New Jersey,

Newportville,

Newtowti l oad,

Noith East Penn. Railroad,

North Penn. Railroad,

North Valley Hill,

Oakford,

Oreland
;
Station,

Oxford Valley
;
Post Office,

Palmer Station,

Paul’s Brook,

Paxon, Phineas,

Peach Bottom slate quarries,

Penny pack Creek,

Pennsylvania canal,

“ Hos|)ital for the Insane,

“ Railroad,

Philadelphia; county,

Phiia. and Baltimore Central Railroad,

Phila. and Newtown Railroad, ....
Plioenixville,

Pine Creek

Pine run,

Pleasantville,

Plymouth Creek ; railroad,

“ Township, Montgomery co.,

Poquessing Creek,

Port Kennedy,
Potter’s, Dr., property,

Pott’s Landing
;
Station,

Page.

92

1
,
27

,
91

32
,
36

,
74

,
75

,
77

93

33
,
86

65

3
,
19

,
20

,
84

88,134

52

. 2 ,
16

,
22 , 25 ,

27
,
55

,
56,113

73 ,
74,126

. ... 50 ; 41
,
55 ,99,103

36
,
66

61

20
,
22

,
24

,
42

,
61

. 5
,
16

,
20

,
24

,
51

,
52

,
99,100

97

74

50

. 2
,
5

,
22

,
26

,
41

,
53

,
54,106

20
,
94

,
95

17
,
28

53
,
56

,
59

,
60,110

61

45
,
68

28
,
37 ,

66
,75,125

6 ,
8

,
12

54
,
60,107

45
,
81 ; 78

52 ; 53

49

43
,
66

,
69

105

8

6
,
13

,
26

,
39

,
40

,
61

, 121,117

16
,
49,100

17

55

91
;
90

136

117

24

65

64

57

73 ; 73
,
76,125

72

16
,
58

,
60

,
90

,
93

22
,
83

,
84

,
86

65

. , 18
,
23

,
34,73 ;

126,127
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Praul, Frank
Pratt’s place,

Prime, Prof.,

Prince’s soapstone quarry

Province island,

Quakertovvn,

Queen Ann’s run,

Rand, Theodore D.,

Riclielieu,

Ridge road
; station,

Road’s, S., place,

Rock run,

Rockville,

Rogers, Prof. H. D.,

Roseniont,

Rose’s quarry, . .

Round Meadow run,

Rubicain Station,

Sandy Hili
;
run,

Schenck’s station,

Schuylkill River,

Scoitsville,

Shaw & Newport,
Shel mire’s Mills,

Shoeinakertown,

Smith’s, Asa., . .

Somerton,

Southampton township,

Southamptonville,

South Valley Hill,

Spring Mill,

Springfield Township, Montgomery co.

Strawberry Mansion,

Sutler’s, L., property,

Susquehanna, R.,

Swedesburg,

Tacnny Creek,

Taylor’s, Dr , estate,

Terwood run,

Trenton,

Trenton City bridge,

“The Rocks,”

Tioga Station,

Toll House,

Tomlinson’s, S. K., property, ....
Townsend, John P.,

Trimble, Henry
Trout run,

Trout street, W. Conshohocken, . . .

Tullytown,

Turkey Hill,

Page.

107

52

94

26,81,128,129

16

97

.... 50, 55

116,123,134,135

59

. 76,80,92; 73

116

.... 51, 59

.... 47, 56

. 1,2,3,4,5,&C.

.... 89

. . 26,128,130

.... 61, 63

68

. 72; 19,20, 65

55

1,6,7,8,30, 90

58

121

20,63, 64

28, 70

no
47,57,62,90,116

56

57

. . . . 3,8,12,31,34,78, 84

4,32,35,36,37,40,42,45, 78

80

93

49

8

86

70,93,122

60

67

5,10,15, 16

47, 52

63

130

83

106

108

129

86

127

51

19, 51
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Twining rnad,

Tyson’s, Mrs., property,

University of Pennsylvania,

Upper Dublin Township,
Upper Merion Township,
Valley Creek;

Valley Forge,

Vanartsdalen’s
;
farm; quarry,

Verree’s Mills,

Villa Nova,

Waverly Heights,

Welch’s, A., place,

Weldon,
.

Welch Mountain,

West Conshohocken,
West Philadelphia,

White’s lake,

White Marsh Township, Montgomery co,

Willard’s, J. W. property,

Willard’s place,

Wi 1 let Station ;
bridge,

Willow Grove; Sta.,

Wilmington,
Wilmington and Northern Railroad, . .

Wissahickon creek,

Wissahickon pike,

Woodside station,

Wynkoop’s mill,

Yardleyville,

Yerke’s C., property; factory,

Yerkesville,

Young’s Ford,

Page.

64, 66

69

129

... 64

83

87

. 20,22,40,44,45,76,83, 87

114; 47,59; 60,103,104,105

. . . 121

134

37,41,44, 71

75

36, 69

6, 47

31,32,36, 89

29,132

49

74

58

47

61 ;
106

5,34,42,45,63,64,67,121; 121

15

136

3,4,12,27,75,92,125

126

117

58

16, 20

117 ; 42

44, 63

87,88, 89
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B. Index of Minerals.

Page.

Albite, in Diorite, near Morrisville, b'l

Biotite, West Philadelpliia 131

Calcite granular, Hitner’s quarry, 132

Chloritic mineral (4473) VanarsJalen’s quarry, 105

“ from Rose’s quarrjq 130

Chloritic schist (4532) Neshaminy creek, 106

“ micaceous schist (5247) near Feasterville, HI
“ “ (5278), same locality, 113

Chlorite slate. Prince’s quarry near Lafayette, 128

“ Talcose (7‘278) same locality, 128

Diorite (4387 ) near Morrisville, 100

(4388) same locality, 100

(5306) Buck ridge, Langhorne road, 114

Dolerite (5063) at New Hope, 94

(5064) “ 95

(5066) opposite Goat hill, Langhorne road, 95

(5067) Bowman’s hill, south of “ 96

(5069) near Brownsburg, 96

(5072) opposite Mt. Pleasant, 97

(5081) near Quakertown 97

(.5082) same locality, 97

(5084) Haycock hill, 98

(.5086) “ 98

(7789) near Bird-in-hand, ^ 133

Dolomite from Prince’s soapstone quarry, 129

“ (8239) near Downingtown station, 135

Enstatite rock (4949) near Flushing School 110

“ from Rose’s quarry, opposite Lafayette, 129

Garnet, from Morris quarry, 100

Gneiss (4378) on the Delaware river, 100

.
“ (4445) south of Morrisville city bridge, 102

“ (4452) “ “ “ 103

“ (4582) from Neshaminy creek, 107

“ (4771) “ section, 109

“ (4795) from Hulmeville, 109

“ (4900) from above Newportville dam, 110

“ (5277) Anderson’s quarry. Mill creek, 112

“ (5469) from Pennypack creek, 117

“ (5495) below Paper-mill Station, 117

“ (5530) Pennypack creek. Byberry road, 119

“ (5540) “ “ 119

“ (5572) “ below Fetter’s mill 120

“ (5772) “ Verree’s mill, 121

“ (6101) Tacony creek, Frankford, 122

“ ( ) Elm station, Montgomery Co., 135

“ (8275) Brandywine creek, Chadd’s ford, 136
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Page.

Gneiss, graphitic (4504) Neshaminy creek, 105

Gneiss, syenitic, (4310,) Delaware river, 99
“ “ (4409,) Morrisville city bridge, 102
“ ‘‘ (4752,) near Hulineville

;
Townsends, 108

“ “ (5303,) near Feasterville ; Mill creek 113
“ “ (5304,) “ “ “ “ 114
“ “ (5309,) “ “ “ “ 115
“ “ (5555,) below Fetter’s mill, Pennypack creek, 120
“ “ porphyritic, near Villa Nova, 134

Granite, (217,) Centre Valley, Bucks co., 94

“ (4351-4360,) from Moon’s quarry, 99

“ (4446,) Morrisville city bridge, 103

“ (5311,) Buck ridge; road to Langhorne, 115

“ ( ,) from Frankford, 124

“ (
, ) Schuylkill river, opposite Fairmount, 131

Granulite, (4539,) from Neshaminy creek, 106

“ (5514,) south of Howe truss bridge, Moreland T., Mont, co., . .118

Graphite, (See Gneiss, graphitic.)

Hornblende, in Diorite, near Morrisville, 102

“ slate from West Philadelphia, 132

Hydromica schist, (4632,) from Oakford, 107
“ “ (5929,) north of Jenkintown junction, 122
“ “ (6121,) south-east of Fort Washington, 125
“ “ (6159, Wissahickon pike, 126
“ “ (7214,) West Conshohocken, 127
“ “ (7704,) between Gulf Mills and Hitner’s quarry, . . .132
“ “ ferruginous, (7733,) between Gulf Mills and King of

Prussia, , . 133

“ shale, (5892,) near Willow Grove station, 121
“ “ (.5894,) “ “ “ “ 122

“ slate near Fort Washington Station, 124
“ “ (7773) near Bird-in-Hand, 133

Itacolumite, (4610,) near Janney's quarry, Neshaminy creek,' 107

“ (5348,) S. Road’s, near Somerton, 116

“ ( ,) near Vanartsdalen’s, 116

Limestone, (6132-0133,) 1 m. S. of Fort Washington, 125

“ (6143,) Wissahickon Cr., below Bethlehem pike, 125

“ (6145,) “ “ lower down, 125

“ (6147,) “ “ lower down, 125

“ (6149,) “ “ lower down, 126

“ ( ,) from Mogeetown to Potts L. Station, 126

“ ( ,) from Potts Landing St. to Conshohocken, 127

“ blue, (7222,) West Conshohocken, 127

“ (8247,) E. T. Cope’s quarry, Copeville, 135

Marble, white, (7225,) Davis’ quarry, 127

Mesozoic Sandstone, (4975,) N. of Morrisville, Ill

Mica-schist, (5268,) Anderson’s quarry. Mill creek, 112

“ (5526,) above Howe bridge, Moreland T., 118

“ (7220,) West Conshohocken 127

“ (7234,) South side of Schuylkill river, 127

“ chloritic, (See Chloritic.)
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Prochlorite in Diorite, Morrisville,

Pyroxene-Syenite, (4458,) Vanartsdalen quarry,
“ (4459,) Vanartsdalen quarry,

“ “ (4879,) Keen’s farm, Bensaleni T.,
Oligoclase in Pyroxene-syenite, Vanartsdalen quarry.
Talc from Prince’s soapstone quarry,

&c., (7865,) Brj'n Mawr and Merion Square road,
Talcose chlorite slate, (.See CAlorite,)
Titanite from Hornblendic rock, Tioga Station, ....
Syenite, (See Gneiss; See Pyroxene.)

Page.

. 101

. lot

. 104

. 110

. 104

. 128

. 134

. 128

. 130

10 C“.





SixoxD Geological Suhyey of Peywsylyayia.

REPORTS FOR 1874, 1875, 1876, 1877, 1878, 1879, AND 1880.

The following Reports are issued for the State by the Board of Coininis-

sioners, at Harrisburg, and the prices have been fixed as follows, in accord-

ance with the terms of the act

:

PRICES OF REPORTS.

A. Historical Sketch of Gpiological Explorations in Pennsylvania

and other States. By J. P. Lesley. With appendix, containing Annual

Reports for 1874 and 1875 ; pp. 226, 8vo. Price in paper, 80 25 ;
postage, 80 06.

Price in cloth, 80 50
;

jiostage, 80 10.

B. Preliminary Report of the Mineralogy’ op’ Pp;nnsy’ly'ania

—

1874. Bv Dr. F. A. Genth. With appendix on the hydro-carbon compounds,

by Samuel P. Sadtler. 8vo., pp. 206, Yvith ma2> of the State for reference to

counties. Price in paper, 80 50; postage, 80 08. Price in cloth, 80 75; post-

age, 80 10.

B.® Preliminary’ Report, op the Mineralogy of Pennsy'ly’ania for

1875. By Dr. F. A. Genth. Price in paper, 80 05
;
postage, 80 02.

C. Report of Progress on York and Adams Countipis— 1874. Bv
Persifor Frazer. 8vo., pp. 198, illustrated by 8 maps and sections and other

illustrations. Price in paper, 80 85 ;
postage, 80 10. Price in cloth, 81 10

;

postage, 80 12.

CC. Report of Progress in the Counties of York, Adams, Cuyiber-

land, and Franklin— 1875. Illustrated by wops and C9’o.9s-sec<io?js, show-

ing the Magnetic and Micaceous Ore Belt near the Yvestern edge of the Meso-

zoic Sandstone and the two Azoic systems constituting the mass of the South

Mountains. Yvith a preliminary discussion on the Dillsburg Orpi Bp;d and

catalogue of specimens collected in 1875. By Persifor Frazer. Price, 81 25;

postage, SO 12.

CCC. Report of Progress in 1877. The Geology of T.ancaster County,

with an atlas containing a colored geological map of the county, local map of

the Gap Nickel Mine, map and sections of the East Bank of Susquehanna

River ; other geological sections across the county, and geological colored maps
of York and Lancaster counties. By Persifor Frazer. 8 vo., pp. 3.50. Price

of Report, 80 89; postage, 80 16. Price of Atlas, $1 32; postage, 80 08.

D. Report of Progress in the Broyvn Hpiyiatitk Ore Ra ngpis of Le-

high County'—1874. with descriptions of mines lying between Emaus, Al-

burtis, and Foglesville. By Frederick Prime. Jr. 8vo., pp. 73, Yvith a contour-

line 7na.p and 8 cnts. Price in paper, 80 50 ;
postage, 80 04. Price in cloth,

80 75
;
postage, 80 06.

DD. The Brown Hematite Deposits of the Siluro-Cambrian Lime-
stones OF Lehigh County, lying between Shimersville, Millerstown,

( 1 )



Schencksville, Ballietsville, and the Lehigh river— 1873-6. By Frederick

Prime, Jr. 8 vo., i3p. 99, with 5 map-sheets and 5 plates. Price, §1 60
;

isost-

age, §0 13.

E. Special Report on the Trap Dykes and Azoic Rocks of South-

eastern Pennsylvania, 1875 ; Part I, Historical Introduction. By T. Sterry

Hunt. 8 VO., pp. 253. Price, §0 48; postage, §0 12.

E. Report op Progress in the Juniata District on Fossil Iron Ore

Beds of iMiddle Pennsylvania. By John 11. Dewees. Witli a report of the

Aughwick Valley and East Broad Top District. By 0. A. Ashbur-

ner. 1874-8. Illustrated with 7 Geological maps and 19 sections. 8 vo., pp.

305. Price, S3 55 ;
postage, §0 20.

Gr. Report of Progress in Bradford and Tioga Counties—1874-8. I.

Limits OF the Catskill and Chemung Formation. By Andrew Sher-

wood. II. Description of the Barclay, Blossburg, Fall Brook, Arnot,
Antrim, and Caines Coal Fields, and at the Forks of Pine Creek in

Potter County. By Franklin Platt. HI. On the Coking of Bitumin-
ous Coal. By John Fulton. Illustrated with 2 colored Geological county

maps, 3 plates and 35 cuts. 8 vo., pp. 271. Price, §1 00; postage §0 12.

GG. Report of Progress. The Geology of Ly'coming and Sullivan
Counties. I. Field Notes, by Andrew Sherwood. II. Coal Basins, by Frank-
lin Platt. With two colored geological county maps and numerous illustra-

tions. 8 vo., pp. 268. Price, §1 08 ;
postage, 80 14.

GGG. Report of Progress in 1376-9. 8 vo., jip. 120. The Geology of

Potter County, by Andrew Sherwood. Report on the Coal Field, by
Franklin Platt, with a colored geological map of county, and two page plates

of sections. Price, 80 53
;
postage, $0 OS.

II. Report of Progress in the Clearfield and Jefferson District
OF THE Bituminous Coal Fields of Western Pennsylvania—1874. By
Franklin Platt. 8vo., pp. 293, illustrated by 139 cuts, 8 maps, and 2 sections.

Price in paper, §1 50; postage, 80 13. Price in cloth, SI 75; postage, SO 15.

HII. Report of Progress in the Cambria and Somerset District

OF the Bituminous Coal Fields of Western Pennsylvania—1875. By F.

and W. G. Platt. Pp. 194, illustrated with 84 wood-cuts and 4 maps and sec-

tions. Part I. Cambria. Price, 81 00
;
postage, §0 12.

HHII. Report of Progress in the Cambria and Somerset District
OF THE Bituminous Coal Fields of Western Pennsylvania—1876. By F.

and W. G. Platt. Pp. 34S, illustrated by 110 luood-cuts and 6 maps and sec-

tions. P.art II. Somerset. Price, §0 85 ;
postage, ?0 IS.

HHHII. Report of Progress in Indiana County—1877. By W. G.

Platt. Pp. 316. With a colored map of the county. Price, §0 80; postage,

80 14.

H5. Report of Progress IN Armstrong County—1879. ByW.G. Platt.

Pp. 233. With a colored map of the county. Price, 80 75; postage, 80 16.

I. Report of Progress in the Venango County District

—

1874. By-

John F. Carll. With observations on the Geology^ around Warren, by F. A.

Randall; and Notes on the Comparative Geology- of North-e.astern Ohio and
Northwestern Pennsydvania, and Western New 'York, by J. P. Lesley-. 8 vo.,

pp. 127, with 2 maps, a long section, and 7 cuts in the text. Price in paper.

80 60; postage, 80 05. Price in cloth, 80 85; postage, 80 08.

II. Report of Progress, Oil Wells, Records, and Levels— 1876-7.

By- John F. Carll. Pji. 398. Published in advance of Report of Progress, III.

Price, 80 60
:
postage, 80 18.

III. Report of Progress

—

1875 to 1879. The Geology of the Oil Regions

C2)



OF '^'abrex, Vexango, Clarion, and Butler Counties, including sur-

veys of the Garland and Panama Conglomerates in Warren and Crawford, and

in Chautauqua county, New York. Descriptions of oil well rig and tools, and

a discussion of the preglacial and postglacial drainage of the Lake Erie country.

By John F. Carll. Pp. 482 ;
with two indexes, 23 page plates, and an atlas of

22 sheets of maps, well sections, and working drawings of well rig and tools.

Price of report, ?0 60
;
postage, SO 19. Price of atlas, §1 70 ;

postage, SO 12.

J. Special Report on the Petroleuji of Pennsylvani.\—1874, its

Production, Transportation, Manufacture, and Statistics. By Henry E. Wrig-

ley. To which are added a Map and Profile of a line of levels through Butler,

Armstrong, and Clarion Counties, by D. Jones Lucas: and also a Map and
Profile of a line of levels along Slippery Rock Creek, by J. P. Lesley. 8 vo.,

pp. 122; 5 iRops and sections, & plate and 5 cuts. Price in paper, SO 75 ;
post-

age, SO 06. Price in cloth, SI 00
;
postage, SO 08.

K. Report on Greene and Washington Counties—1875, Bituminous
Coal Fields. By J. J. Stevenson, 8 vo., pp. 420, illustrated bt- 3 sections and 2

county maps, showing the depth of the Pittsburg and Waynesburg coal bed,

beneath the surface at numerous points. Price in paper, SO 65 ; postage, SO 16.

Price in cloth, SO 90
;
postage, SO 18.

KK. Report of Progress in the Fayette and Westmoreland Dis-
trict OF THE Bituminous Coal Fields of Western Pennsylvania

—

1876. By J. J. Stevenson; pp. 437, illustrated by 50 wood-cuts and 3 county
maps, colored. Part I. Eastern Allegheny County, and Fayette and \Vest-

moreland Counties, west from Chestnut Ridge. Price, SI 40
;
postage, SO 20.

KKK. Report of Progress in the Fayette and Westmoreland
District of the Bituminous Coal Fields of Western Pennsylvania—1877.
By J. J. Stevenson. Pp. 331. Part II. The Ligonieb Valley. Illustrated

with 107 wood-cuts, ‘Z plates, and 2 county maps, colored. Price, 51 40; post-

age, SO 16.

L. 1875

—

Special Report on the Coke Manufacture of the Yough-
lOGHENY River Valley in Fayette and 5Vestmoreland Counties.
with Geological Notes of the Coal and Iron Ore Beds, from Surveys, by Charles
A. Young; by Franklin Platt. To which are appended: I. A Report on
Methods of Coking, by John Fulton. II. A Report on the use of Natural Gas
in the Iron Manufacture, by John B. Pearse, Franklin Platt, and Professor
Sadtler. Pp. 252. Price, SI 00

;
postage, SO 12.

M. Report of Progress in the Laboratory of the Survey' at
Harrisburg—1874-5, by Andrew S. McCreath. 8vo., pp. 105. Price in pa-
per, SO 50

:
postage, SO 05. Price in cloth, SO 75 ;

postage, SO 08.

MM. Second Report of Progress in the Laboratory' of the Sur-
ytey at Harrisburg, by Andrew S. McCreath—1876-8, including I. Classifica-

tion of Coals, by Persifor Frazer. II. Firebrick Tests, by Franklin Platt.

III. Notes on Dolomitio Limestones, by J. P. Lesley. IV. Utilization of An-
thracite Slack, by Franklin Platt. V. Determination of Carbon in Iron or
Steel, by A. S. McCreath. With 3 indexes, plate, and 4 page plates. Pp. 438.
Price in cloth, SO 65 ;

postage, SO 18.

N. Report of Progress-1875-6-7. Two hundred Tables of Elevation
above tide level of the Railroad Stations, Summits and Tunnels

; Canal Locks
and Dams. River Riffles, Ac., in and around Pennsylvania

; Yvith map ; pp. 279.
By Charles Allen. Price, SO 70

;
postage, SO 15.

'

O. Catalogue of the Geological Musuem—1874-5-6-7. By Charles E.
Hall. Part 1. Collection of Rock Specimens. Nos. 1 to 4,264. Pp. 217. Price,
$0 40; postage, SO 10.
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O^. Catalogue OF THE Geological, Museum. By Charles E. PTall. Part

II. 1. Collection of rock specimens, Nos. 4265 to 8974. 2. Palseontological

specimens. Price, 40 ;
postage, ^0 12.

P. 1879

—

Atlas op the Coal Floba op Pennsylvania and op the
Cabboniferous Formation throughout the United States. 87 plates

with e.vplanations. By Leo Lesquereux. Price, |3 35; jiostage, ?0 22.

PP. Upper Carboniferous Flora of West Virginia and S. W,
Pennsylvania, with 38 plates and text. By Wm. Fontaine, A. M., and I. C.

White. Price, 25 ;
postage, 50 17.

Q. Report of Progress in the Beaver River District of the Bitu-
minous Coal Fields of Western Pennsylvania. By I. C. White; pp.

337, illustrated ivith 3 Geological maj^s of parts of Beaver, Butler, and Alle-

gheny Counties, and 21 plates of vertical sections—1875. Price, ?! 40; jiost-

age, 80 20.

QQ,. Report of Progress in 1877. The Geology of Lawrence County,
to which is appended a Special Report on the Correlation of the Coal
Measures in Western Pennsylvania and Eastern Ohio. 8 vo., pp. 336, with

a colored Geological Map of the county, and 134 vertical sections. By I. C.

White. Price, 50 70
;
postage, 50 15.

QQQ, Report of Progress in 1878. 8 vo., pp. 233. The Geology of

Mercer County, by I. C. White, with a colored geological map of county,

and 119 vertical sections. Price, 50 00; iiostage, 50 11.

R. Report of Progress. The Geology of McKean County, and its con-

nection with that of Cameron, Elk, and Forest. By Chas, A. Ashburner. Pp.

370. Illustrated by 33 page plates and 2 maps, and accompanied by an atlas

containingSsheetsof mapsandsections. Price of report, 50 75 ;
postage, 50 16.

Price of maps, 50 93 ;
postage, 50 07.

V. Report of Progress—1878. Parti. The Northern Toivnships of But-

ler county. Part II. A siiecial survey made in 1875, along the Beaver and
Shenango rivers, in Beaver, Lawrence, and Mercer Counties. 8 vo., pp. 248,

with 4 maps, 1 profile section and 154 vertical sections. By II. Martyn
Chance. Price, SO 70; postage, 50 15.

VV. Report of Progress in 1879. 8 vo., pp. 232. The Geology of Clar-
ion County, by fl. Martyii Cliance, with colored geological map of county,

a map of the Anticlinals and Oil Belt, a contoured map of the Old River

Channel at Parker, 83 local section.s figured in the text, and 4 page plates.

Price, 50 43
;
postage, 50 12.

Other Reports of the Survey are in the hands of the printer, and will soon

be puldislied.

Tlie sale of copies is conducted according to Section 10 of the Act, which

reads as follows

:

* * * “Copies of the Reports, witli all maps and supplements,

shall be donated to all public libraries, universities, and colleges in the State,

and shall be furnished at cost of publication to all other applicants for

them."

Mr. F. W. Forman is authorized to conduct tlie sale of reports
;
and letters

and orders concerning sales should be addressed to him, at 223 Market street,

Harrisburg. Address general communications to Wm. A. Ingham, Secretary.

By order of the Board,

WM. A. INGHAM,
Secretary of Board.

Rooms of Commi.ssion and Museum : Address of Secretary:

2^3 Market Street, Harrisburg. 223 Market Street, Harrisburg.
( 4 )
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